A 


New  York  State  Education  Department 


NEW  YORK  STATE  MUSEUM 

62d  ANNUAL  REPORT 
1908 

In  4  volumes 


VOLUME  3 


APPENDIXES  6,  7 


TRANSMITTED  TO  THE  LEGISLATURE  MARCH  15,  1909 


ALBANY 

UNIVERSITY    OF    THE    STATE    OF    NEW    YORK 

1909 


STATE    OF    NEW    YORK 
EDUCATION  DEPARTMENT 

Regents  of  the  UDiversity 
With  years  when  terms  expire 

1913  Whitelaw   Reid  M.A.  LL.D.  D.C.L.  Chancellor    New  York 

191 7  St  Clair  McKEr.wAY  M.A.  LL.D.    Vice  Chancellor  Brooklyn 
rgiQ  Daniel  Beach  Ph.D.  LL.D.  ....     Watkins 

1914  Pliny  T.  Sexton  LL.B.     LL.D.  -       -       -     Palmyra 
1912  T.Guilford  Smith  M..\.  C.E.    LL.D.         -       -     Buffalo 

1918  William  Nottingham  M.A.  Ph.D.  LL.D.  -     Syracuse 

1910  Chester  S.  Lord  M.A.   LL.D.        .       .       .       .     New  York 

1915  Albert  Vander  Veer  M.D.  M.A.  Ph.D.  LL.D.      Albany 

191 1  Edward   Lauterbach  M.A.     LL.D.      -       -       -     New  York 

1920  Eugene  A.  Philbin  LL.B.    LL.D.       -       -       -     New  York 

1916  LuciAN  L.  Shedden  LL.B.  LL.D.         -       -       -     Plattsburg 

1921  Francis  M.   Carpenter  Mount  Kisco 

Commissioner  of  Education 

Andrew  S.  Draper  LL.B.  LL.D. 

Assistant  Commissioners 

Augustus  S.  Downing  M.A.  Pd.D.  LL.D,  First  Assistant 

Frank  Rollins  Ph.D.  Second  Assistant 

Thomas  E.  Finegan  M.A.   Pd.D.  Third  Assistant 

Director  of  State  Library 

James  L  Wyer,  Jr,  M.L.S. 

Director  of  Science  and  State  Museum 

John  M.  Clarke  Ph.D.  LL.D. 

Chiefs  of  Divisions 

Administration,  Harlan  H.  Horner  B.A. 

Attendance,  James  D.  Sullivan 

Educational  Extension,  William   P..  Eastman  M.A.  RLL.S. 

Examinations,  Charles  F.  Wheelock  B.S.  LL.D. 

Inspections,  Frank  H.  Wood  M.A, 

Law,  Frank  B.  Gilbert  B.A. 

School  Libraries,  Charles  E.  Fitch  L.H.D. 

Statistics,  Hiram  C,  Case 

Trades  Schools,  Arthur  D,  Dean  B.S, 

Visual  Instruction,  Alfred  W.  Abrams  Ph.B. 


State   of    New    York 


No.  64 


IN  ASSEMBLY 


March  15,   1909 


62d  ANNUAL  REPORT 


OF    THE 


NEW  YORK  STATE  MUSEUM 


VOLUME   3 


To  the  Legislature  of  the  State  of  New  York 

We  have  the  honor  to  submit  herewith,  pursuant  to  law,  as 
the  62d  Annual  Report  of  the  New  York  State  Museum,  the 
report  of  the  Director,  including  the  reports  of  the  State 
Geologist  and  State  Paleontologist,  and  the  reports  of  the  State 
Entomologist  and  the  State  Botanist,   with  appendixes. 

St  Clair  McKelway 

Vice  Cliancellor  of  the  University 

Andrew  S.   Draper 

Commissioner  of  Education 


Appendix  6 

Zoology 

Museum  bulletin  130 
130     Osteology  of  Birds 


Education   Department   Bulletin 

Published  fortnightly  by  the  University  of  the  State  of  New  York 

Entered   as    second-class   matter    June   24,    1908,    at     the     Post   Office   at   Albany,   N.   Y., 

under  the  act  of  July  16,  1894 


No.  447 


ALBANY,  N.  Y. 


May  15,  1909 


New  York  State  Museum 


John  M.  Clarke,  Director 


Museum  bulletin  130 


OSTEOLOGY  OF  BIRDS 


BY 


R.  W.  SHUFELDT 


Accipitres 5 

Preface 5 

Introduction 7 

Cathartidae lo 

Falconidae 52 

Osteological  characters  synop- 

tically  arranged . .    125 

Relationships 133 

Addenda 133 

Explanation  of  plates 137 

Gallinae 169 

Gallus  bankiva 173 

Analytical  summary 222 

Relationships 227 

Addenda 228 

Explanation  of  plates 233 

Anseres 249 


PAGE 

Anseres  {continued) 

Anatinae 270 

Modification  of  the  larynx  and 

trachea 297 

Appendicular  skeleton 301 

Anserinae 306 

Trunk  skeleton  of  the  Anserinae  315 

Cygninae 330 

Notes  on  fossil  Anseres 335 

Remarks  on  the  classification 
of  the  North  American  An- 
seres    338 

Affinities 339 

Explanation  of  plates 341 

Coccystes  glandarius 345 

Bibliography 357 

Index    365 


N CIV  York  State  Education  Department 

Science  Division,  November  2,  1908 

Hon.  Andrezv  S.  Draper  LL.  D. 

Commissioner  of  Education 

Sir:  I  have  the  honor  to  transmit  herewith  a  series  of  papers  re- 
lating to  the  ostelogy  of  hirds  by  R.  W.  Shnfeldt  ^I.  D.  of 
New  York. 

Dr  Shufeldt's  eminent  standing  as  a  comparative  anatomist,  his 
generosity  in  donating  to  the  Stafe  AInseum  his  very  valuable  col- 
lection of  bird  skeletons  and  the  appositeness  of  these  papers  to 
other  studies  of  the  Xew  York  birds  now  in  course  of  publication 
by  us  justify  the  printing  of  these  contributions  as  a  bulletin  of  the 
State  Museum  and  I  so  recommend. 

Very  respectfully  yours 

John  AI.  Clarke 

Director 
State  of  Nczv  York 
Education  Department 
commissioner's  room 

Approved  for  publication  iliis  =,th  day  of  November  1908 


Commissioner  of  Education 


Education   Department    Bulletin 

Published  fortnightly  by  the  University  of  the  State  of  New  York 

Entered  as  second-class  matter  June  24,  1908,  at  the  Post  Office  at  Albany,  N.  Y.,  under 

the  act  of  July  16,  1894 

No.  447  ALBANY,  N.  Y.  May  15,  1909 

New  York  State  Museum 

John  M.  Clarke,  Director 
Museum  bulletin  130 

i 

OSTEOLOGY  OF  BIRDS 


R.   W.   SHUFELDT  M.D. 


OSTEOLOGY  OF  THE  ACCIPITRES 
PREFACE 

In  years  gone  by  I  find  I  have  published  a  number  of  ilkistrated 
notes,  papers  and  one  or  two  more  or  less  extensive  memoirs  on 
the  raptorial  birds,  the  Old  World  vultures  and  the  American 
Cathartidae.  Nearly  all  of  these  were  of  an  osteological  character, 
and  will  be  utilized  or  more  or  less  incorporated  into  the  present 
work.  In  doing  this  a  few  of  my  former  figures  will  be  reproduced, 
but  ibeyond  this  all  the  text  cuts  illustrating  the  present  treatise  are 
entirely  new,  and  have  not  heretofore  been  published  anywhere,  and 
this  is  the  case  with  all  of  the  figures  upon  the  plates. 

My  earliest  osteological  paper  upon  this  group  of  birds  was  pub- 
lished in  October  1881,  and  was  entitled  On  the  Ossicle  of  the  Anti- 
brachhim  as  Found  in  Some  of  the  NortJi  American  Falconidae 
[Nutt.  Ornith.  Club  Bui.  p.  197-203].  In  January  1886  I  gave  a 
brief  paper  On  the  Free  Post-pubis  in  Certain  of  the  Falconidae 
[The  Auk,  v.  3,  no.  i,  p.  133-34].  Both  articles  were  illustrated. 
Three  years  thereafter,  or  in  April  1889,  I  published  an  illustrated 
account  of  the  Osteology  of  Circus  hudsonius  [Jour.  Comp.  Med. 
&  Surg.  V.  10,  no.  2,  art.  10,  p.  126-59],  and  this  paper  with  the 
figures  to  it,  thoroughly  revised,  is  incorporated  into  the  present 
bulletin.     In  October   1892  I  described  some  extinct  birds  of  the 
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group  here  being  considered  in  a  contribution  entitled  A  study  of 
the  Fossil  Avifauna  of  the  Equus  Beds  of  the  Oregon  Desert 
[Acad.  Nat.  Sqi.  Phila.  Jour,  v,  g,  pi.  15-17,  p.  389-425].  A  year 
previous  to  this,  however,  appeared  my  paper  on  Some  Comparative 
Osteological  Notes  on  the  North  American  Kites  [The  Ibis,  Lond. 
Apr.  1891.  V.  3,  no.  10,  p.  22S-32],  and  the  same  month  a  brief 
note  in  The  Auk  on  A  Peculiar  Character  Referable  to  the  Base  of 
the  Skull  in  Pandion  [v.  8,  no.  2,  p.  236-37].  Another  character 
in  the  skeleton  of  the  Osprey  was  also  noticed  in  an  article  published 
in  The  Ibis  in  July  1894,  entitled  On  Cases  of  Complete  Fibulae  in- 
Existing  Birds  [Lond.  v.  6,  no.  23,  p.  361-66].  During  the  next 
following  three  years  I  printed  two  or  three  other  papers  on  the 
Falconidae,  ibut  none  of  these  had  anything  to  do  with  the  osteology 
of  the  family.  By  far  the  most  extensive  memoir  on  the  subject 
however  and  the  last  one  preceding  what  is  herein  set  forth,  ap- 
peared in  its  revised  form  in  the  12th  Annual  Report  of  the  United 
States  Geological  and  Geographical  Survey  of  the  Territories 
[Wash.  Oct.  14,  1882,  p.  727-88,  pi.  15-24].  In  the  text  of  this 
treatise  the  osteolog}^  of  the  Cathartidae  is  very  fully  described,  and 
illustrated  by  a  few  outline  text  cuts,  while  on  the  plates  are  24 
lithographic  figures  (natural  size)  giving  the  skulls  (various  views) 
and  other  bones  of  nearly  all  the  American  Cathartidae,  including 
the  condor,  the  Calif ornian  condor,  the  King  vulture,  Turkey  buz- 
zard, and  the  Black  vulture.  The  text  of  this  memoir  is  incor- 
porated in  the  present  work  but  is  presented  in  an  entirely  new 
form,  thoroughly  revised,  amplified  and  improved.  None  of  the 
plate  figures  have  been  used  again,  though  some  of  the  same  speci- 
mens have  been  taken  from  a  different  point  of  view,  and  these 
may  be  advantageously  compared  with  those  already  published  in 
the  1 2th  Annual  Report  above  cited. 

Washington,  D.  C,  January  31,  1901 


INTRODUCTION 

Many  ornithotomists  contend  that  the  Striges  properly  belong  in 
the  group  to  be  dealt  with  in  the  present  treatise.  My  staunch 
friend,  the  late  Prof.  W.  K.  Parker  F.  R.  S.  thought  so,  and 
there  are  undoubtedly  others  who  hold  the  same  opinion. 
Huxley  made  his  division  of  the  Aetomorphae  equivalent  to  the 
"  Raptores  ''  of  Cuvier,  and  considered  that  they  constituted  four 
natural  groups  —  the  Strigidae,  the  Cathartidae,  the  Gypaetidae, 
and  the  Gypogeranidae  [Zool.  Soc.  Lond.  Proc.  1867,  p.  462],  but 
since  the  appearance  of  his  famous  contribution  to  the  subject,  the 
belief  has  been  growing  more  general  that  the  Striges  have  no  place 
there,  that  the  Old  A\'orld  vultures  hardly  more  than  constitute  "  a 
subfamily "  apart  from  the  Falconidae,  and  that,  finally,  the 
Cathartidae  or  our  New  World  vultures  are  also  a  family  of  the 
Accipitres  proper,  and  not  very  nearly  connected  wath  the  Vulturidae 
of  the  Old  World. 

With  respect  to  the  Cathartidae,  Dr  Elliott  Coues  has  said  that 
"  In  a  certain  sense,  they  represent  the  gallinaceous  type  of  struc- 
ture ;  our  species  of  Cathartes,  for  instance,  bears  a  curious  super- 
ficial resemblance  to  a  turkey"  [Key.  rev.  ed.  p.  557].  In  such 
classification  I  can  in  no  way  agree ;  it  is  nearly  as  bad  as  that  of 
Garrod  who  placed  these  New  World  vultures  among  the  storks 
and  herons  [Coll.  Sci.  ]\Iem.  p.  215].  The  more  likely  relation- 
ships are  well  expressed  by  Newton  who  has  remarked  in  his  article 
Ornithology  [Encylo.  Brit.  ed.  9,  18:47],  that  "whatever  be 
the  alliances  of  the  genealogy  of  the  Accipitres,  the  diurnal  birds  of 
prey,  their  main  body  must  stand  alone,  hardly  divisible  into  more 
than  two  principal  groups  —  ( i )  containing  the  Cathartidae  or  the 
vultures  of  the  New  World,  and  (2)  all  the  rest,  though  no  doubt 
the  latter  may  be  easily  subdivided  into  at  least  two  families,  Vul- 
turidae and  Falconidae,  and  the  last  into  many  smaller  sections,  as 
has  commonly  been  done ;  but  then  we  have  the  outliers  left.  The 
African  Serpentaridae,  though  represented  only  by  a  single  species, 
are  fully  allowed  to  form  a  type  equivalent  to  the  true  Accipitres  com- 
posing the  main  body;  but  whether  to  the  Secretary-bird  should  be 
added  the  often-named  Cariama,  with  its  two  species,  must  still  re- 
main an  open  question." 
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Furbringer  entertains  practically  the  same  opinion  when  he  makes 
his  suborder,  the  Ciconiiformes,  of  the  order  Pelargornithes  contain, 
among  others,  the  "  Gens  "  Accipitres,  which  last  is  divided  into  the 
four  families  Gypogeranidae,  Cathartidae,  and  the  Gypo-Falconidae. 
This  arrangement  also,  is  probably  very  near  the  true  statement  of 
the  several  affinities  of  these  groups  of  birds.  How  interesting  it 
would  be,  were  it  possible  to  trace  back  through  the  geological  record 
the  several  tribes  of  birds  now  represented  by  the  Accipitres,  the 
parrots,  owls,  and  Caprimulgi. 

In  the  classification  adopted  in  the  present  work,  the  suborder 
Accipitres,  here  to  be  considered,  will  be  primarily  divided  into  two 
superfamilies,  viz:  the  Cathartoidea,  and  the  Falconoidea  —  the  first 
to  contain  all  the  New  \\'orld  vultures  under  the  family  Cathartidae, 
the  latter  all  the  Old  World  vutures  (Vulturidae),  and  the  entire 
assemblage  of  "  diurnal  Raptores."  These  last  may  be  divided  into 
two  families,  viz:  the  Falconidae,  and  the  Pandionidae. 

The  Falconidae  will  be  made  to  contain  all  the  falcons,  kites, 
eagles,  hawks,  Old  World  vultures  and  Secretary-bird,  while  the  last 
named  family  will  contain  Pandion  alone. 

In  the  course  of  the  present  treatise  some  few  references  will  be 
made  to  the  osteology  of  the  Condor,  while  for  the  osteology  of  our 
own  ^•ultures,  G  y  m  n  o  g'  y  p  s  c  a  1  i  f  o  r  n  i  a  n  u  s  ,  C  a  t  h  a  r  - 
tes  a.  septentrionalis  and  C  a  t  h  a  r  i  s  t  a  u  r  u  b  u 
I  will  introduce,  as  I  have  already  said  in  the  preface,  a  revision 
of  my  former  work  upon  the  Osteology  of  the  Cathartidae,  pub- 
lished several  years  ago  in  the  12th  Annual  Report  of  Hayden's 
Survey. 

Our  United  States  Falconidae,  consist  then, 'first,  of  four  genera 
of  kites,  each  represented  by  but  a  single  species.  (I  regret  to  say 
that  I  have  at  present  no  skeleton  of  Rostrhamus.)  • 

Elanoides  forficatus  Ictinia  mississippiensis 

Elanus  leucurus  Rostrhamus  sociabilis 

For  the  loan  of  63  skeletons  illustrating  the  osteology  of  the 
Accipitres,  I  am  indebted  to  the  United  States  National  Museum,  to 
its  distinguished  secretary  the  late  Prof.  G.  Brown  Goode,  and  to 
Mr  Lucas.  For  excellent  skeletons  of  Elanoides  and  Ictinia  as  well 
as  other  Falconidae,  I  am  greatly  indebted  to  ]\Ir  J.  A.  Singley  of 
Giddings,  Tex. 
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The  next  genus  Circus  is  also  represented  by  but  one  species  in 
this  country,  and  I  have  ah-eady  pubhshed  an  account  of  its  oste- 
ology in  the  New  York  Journal  of  Comparative  Medicine  and  Sur- 
gery, for  April  1889.     It  will  be  incorporated  here: 

Circus  hudsonius 

There  are  many  skeletons  in  my  private  cabinet  of  this  well  known 
harrier. 

Our  genera  Accipiter  and  Astur  have  four  species  known  to  orni- 
thologists, viz : 

Accipiter  velox  Astur  atricapillus 

Accipiter  cooperi  Astur  atricapillus  striatulus 

Skeletons  of  several  of  them  are  to  be  found  in  my  material,  and 
Dr  W.  S.  Strode  of  Bernadotte,  111.,  has  kindly  favored  me  with 
others,  to  be  used  in  the  present  connection,  and  for  similar  favors 
I  am  indebted  to  jNIr  T.  D.  A.  Cockerell. 

The  genus  Parabuteo  has  but  the  species 

Parabuteo  unicinctus  harrisi 

This  is  Harris's  hawk,  Falco  harrisi  of  Audubon,  and  I 
regret  to  say  that  I  have  not  examined  its  skeleton. 

Of  our  long  list  of  species  representing  the  genus  Buteo,  some  13 
species,  I  have  studied  only  a  few  representative  ones,  as  Buteo 
li  neat  us,  Buteo  borealis  calurus,  and  parts  of 
skeletons  of  others. 

Urubitinga  has  but  the  one  species  in  our  avifauna,  the  ^Mexican 
black  hawk, 

Urubitinga  anthracina, 

and  I  have  investigated  its  skeletal  structure  carefully. 
Asturina  also  has  but  the  species 

Asturina  plagiata, 

and  ]\Ir  Herbert  Brown  of  Tucson,  Ariz.,  has  kindly  supplied  me 
with  skeletons  of  this  JMexican  goshawk. 

The  "  Rough-legged  hawks  "  of  the  genus  Archibuteo,  have  three 
species,  viz : 

Archibuteo  lagopus  Archibuteo  ferrugineus 

Archibuteo  lagopus  sancti-johannis 
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The  osteology  of  all  of  them  has  hecn  studied  hy  me,  from 
xabundance  of  material.  The  iirst  named  has  recently  been  elimi- 
nated from  our  avifauna. 

Coming  next  to  the  eagles  —  our  avifauna  offers  the  following 
genera  and  species,  viz : 

Aquila  chrysaetos  lialiaeUis  albicilla 

Thrasaetus  harpyia  llaliaetus  Icucoccplialus, 

and  of  them  I  have  seen  skeletons  of  Haliatus  leucoce- 
phalus,  and  Aquila  chrysaetos,  and  some  foreign 
forms.  There  has  recently  been  added  to  our  list  H.  1.  a  1  a  s  - 
c  a  n  ifs  . 

Some  14  or  15  species  of  the  genus  Falco  are  represented  in  the 
avifauna  of  this  country,  and  I  have  been  permitted  to  examine 
skeletons  of  a  number  of  them,  as  for  instance  —  Falco  island- 
u  s  ,  Falco  c  o  1  u  m  b  a  r  i  u  s  ,  Falco  m  e  x  i  c  a  n  u  s  . 
Falco  s  p  a  r  V  e  r  i  u  s  ,  Falco  r  u  s  t  i  c  o  1  u  s  g  y  r  f  a  1  c  o , 
and  others. 

Of  the  caracaras  v/e  have 

Polyborus  cheriway  Polyborus  lutosus 

and  I  see  on  the  list  of  my  material  from  the  United  States  National 
Museum,  P  o  1  y  b  oi  r  'u,  s  t  h  a  r  u  s  ,  Polyborus-  a  u  d  u  - 
b  o  n  i ,  which  will  probably  answer  for  the  skeletal  characters  of 
these  birds.  I  am  also  indebted  to  Air  Lucas  for  a  complete  skeleton, 
Polyborus    lutosus,    loaned  from  his  private  cabinet. 

Ospreys  complete  our  Fakonidae,  and  we  have  the  well  known 
cosmopolitan  type  P  a  n  d  i  o  n  h  a  1  i  a  e  t  u  s  c  a  r  o  1  i  n  e  n  s  i  s  . 
The  museum  skeleton  has  been  seen  by  me,  and  Mr  Philip  Laurent 
of  Philadelphia  has  kindly  sent  me  a  complete  one  of  his  own  col- 
lecting.    Its  osteology  is  especially  interesting. 

Skeletons  of  foreign  hawks,  kites,  eagles  etc.  have  also  been 
studied  in  connection  with  the  preparation  of  the  present  treatise,  as 
Geranospizias  niger,  Herpetotheres,  X  i  s  u  s  b  i  - 
color,  Ibycter,  Micrastur,  Milvago,  Rupornis,  Gypogeranus,  and 
a  number  of  others. 

CATHARTIDAE 

Great  pneumaticity  characterizes  nearly  all  the  bones  of  the 
skeleton  of  any  one  of  the  species  of  this  family,  and  it  is  only  cer- 
tain portions  of  the  cranium,  lower  maxilla  and  pelvis,  the  hyoidean 
arches,  the  atlas,  the  tail  vertebrae,  the  bones  of  the  pelvic  limb 
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below  the  femur,  and  all  the  sesamoids  and  ossifications  pertaining 
to  the  sense  organs,  that  appear  to  be  exempt  from  the  condition. 
\\"here  its  exists  it  is  very  perfect  and  gives  an  unusual  lightness  to 
the  skeleton  of  one  of  these  birds  —  forms  so  constantly  on  the 
wing,  and  such  masters  of  the  faculty,  of  flight.  Notwithstanding 
all  this,  the  several  bones  of  these  vulturine  types  are  large,  that  is 
in  bulk  and  caliber,  while  the  long  bones  of  the  wings  are  of  more 
than  average  length  for  the  size  of  the  species  possessing  them. 

Skull.  Among  the  most  of  our  Cathartidae  the  birds  are  nearly  a 
year  old  before  several  of  the  cranial  sutures  have  become  absorbed, 
such  as  the  frontonasal  sutures,  the  various  sutures  of  the  lacrymal, 
and  others.  These  are  all  more  than  usually  well  obliterated,  and  led 
Huxley  to  say  of  Cathartes  a.  septentrionalis  that 
the  "  lacrymal  bones  are  so  completely  anchylosed  with  the  frontals 
and  with  the  broad  prefrontal  processes,  that  all  traces  of  their 
primitive  distinctness  are  completely  lost."  [Zool.  Soc.  Lond.  Proc. 
1867.  p.  463]  In  a  specimen  of  this  species  of  the  first  summer,  I 
find  the  great  nasal  bones  largely  overlap  the  frontals,  being  well 
separated  from  each  other  in  the  middle  line.  The  craniofacial 
hinge  is' quite  free,  and  an  interesting  supplementary  hinge  is  formed 
between  the  superoanterior  border  of  either  lacrymal,  and  the  mar- 
gin of  the  nasal  opposite  it.  A  small  foramen  is  left  at  this  point  in 
Cathartes  a.  septentrionalis,  into  which  the  nasal 
glides  when  the  superior  mandible  'is  depressed  [pi.  6,  fig.  9]. 
Practically,  the  same  condition  exists  in  C  a  t  h  a  r  i  s  t  a  u  r  u  b  u  , 
where  the  nasal  process  becomes  peglike,  and  really  articulates  in  a 
socket  on  the  interior  aspect  of  the  lacrymal.  This  character  is  least 
marked  in  the  condor  (Sarcorhamphus),  though  in  our  Gymnog)'ps 
the  nasal  process  of  this  peculiar  joint  is  much  longer,  curved  up- 
ward, and  glides  over  a  greater  surface  on  the  lacrymal.^  [■^^'^ 
pi.  2,  fig.  2.  3] 

'  This  mobility  of  the  craniofacial  hinge  in  Cathartes  a.  septentrion- 
alis is  responsible  for  a  condition  of  separation  at  the  pterygobasisphenoidal  articula- 
tions, for  v.-e  have  observed  in  nearly  all  of  the  dry  skulls  of  the  Cathartidae  that  the 
pteryapophysia!  processes  of  the  basisphenoid  never  meet  the  facets  on  the  pterygoids 
that  are  evidently  intended  for  their  articulation.  This  seems  to  be  due  to  a  warping 
upward  of  the  superior  mandible  during  the  process  of  drying,  drawing  both  the  pala- 
tines and  with  them  the  pterygoids  aw-ay  from  these  pteryapophyses.  If  we  take  the 
pains,  however,  to  dissect  the  head  of  a  recently  killed  vulture,  as  the  writer  has  done, 
we  will  at  on:e  appreciate  the  normal  state  of  affairs,  and  find  that  by  the  slightest 
pres-ure  downward  of  the  upper  bill  the  facets  upon  the  pterygoids  glide  over  the 
pteryapophj'ses.  We  will  find  many  of  the  illustrations  representing  them  in  published 
works  of  other  authors,  with  the  interspace  between.  Our  own  figures  illustrating  pre- 
vious memoirs  do  so,  and  Professor  Huxley  has  done  so  before  us,  although  he  says  of 
Cathartes  a.  septentrionalis  "  The  basipterygoid  processes  are  large 
and   artici.:Inte   with   the    pterygoids."      [Zool.    Soc.    Lond.    Proc.    1867.    p.    440.    fig.    22] 
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Returning  for  a  moment  to  the  craniofacial  joint  we  find  in  all 
of  our  vultures  the  sutural  traces  of  the  nasal  processes  of  the  pre- 
maxillary  persisting  through  life,  the  ethmoid  being  exposed  in 
young  birds,  but  gradually  becomes  hidden  as  age  advances.  In 
this  internasal  region  the  surface  is  concaved,  the  depression  being 
shallow  and  broad  in  Gymnogyps  and  Cathartes  —  deeper  and 
more  decided  in  Catharista  and  the  condor.  From  this  concavity, 
the  upper  and  convex  surface  of  the  nasals,  and  the  rather  wide 
premaxillary,  the  osseous  culmen  starts  broad  and  spreading  —  to 
rapidly  contract  again  between  the  capacious  nostrils,  then  suddenly 
fall,  roundly  convex  to  the  tip  of  the  beak,  after  first  passing  over 
a  rise  that  occurs  with  greater  or  less  abruptness  just  in  front  of  the 
anterior  margins  of  the  peripheries  of  the  nostrils.  This  is  best 
seen  in  Sarcorhamphus  and  less  decided  in  Gymnogyps  than  any 
of  the  others.  It  is  really  the  upper  culminal  depression  that  per- 
sists down  the  side  of  the  bill  to  cause  the  "  swell  "  at  its  extremity 
in  the  condor  and  carrion  crow.  The  osseous  tomia  of  the  superior 
mandible  are  sharp  from  a  point  taken  below  the  center  of  the 
nostril,  forward  to  the  tip  of  the  beak,  the  line  being  doubly  curved 
as  the  beak  is  so  powerfully  hooked  at  its  extremity.  A  row  of 
nutrient  foramina  are  found  at  a  greater  or  less  distance  above  this 
margin  in  all  the  Cathartidae,  with  nimierous  other  smaller  ones 
scattered  about  above  them,  which  exhibit  no  regularity  in  their 
arrangement.  Venations  caused  hy  the  vessels  running  into  them 
are  permanently  impressed  upon  the  bone. 

The  external  osseous  narial  apertures  in  these  birds  are  very 
large,  being  placed  upon  the  sides  of  the  superior  mandible.  In 
form  they  assume  more  or  less  of  an  oval  outline,  being  long  and 
narrow  in  Catharista  u  r  u  b  u  ,  high  and  broad  in  the  Cali- 
fornian  vulture  and  the  Turkey  buzzard.  Our  figures  of  the  skulls 
of  the  Cathartidae  in  the  present  treatise  will  show  the  forms  of 
these  apertures,  and  give  an  idea  of  their  shape  better  than  any 
description  can  do  [sec  pi.  2,  fig.  2,  3;  and  pi.  6,  fig.  9]. 

Beneath,  the  superior  osseous  beak  is  much  concaved  in  all  these 
birds,  while  the  entire  rhinal  space,  above,  presents  but  few  ossifica- 
tions. There  is  no  osseous  septum  nariinii  at  all,  anteriorly,  and  it 
is  only  above  the  maxillopalatines  that  a  narrow,  horizontal,  bony 
shelf  is  seen,  that  is  connected  with  the  roof  by  a  meager,  median, 
bony  septum.  Mesially,  this  ossification  throws  out  a  process  in 
front  (Cathartes  a.  sep  ten  trio  nalis),  which  curls  up 
in    Gymnogyps,    and    the    vertical    plate,    to    which    reference    has 
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just  been  made,  extends  backward  to  meet  the  ethmoid  in  Ca- 
tiiartes  a.septentrionalis  and  C  a  t  h  a  r  i  s  t  a  u  r  u  b  u  , 
and  in  all  the  species  spreads  out  more  or  less  laterally, 
thus  forming  a  strong  abutment  superiorly,  while  it  divides 
the  space  into  two,  so  that  they  appear  like  true  longitudinal  bony 
nostrils  within.  In  all  the  vultures  examined,  with  the  exception  of 
Gymnogyps,  a  pit  is  seen  to  exist  upon  the  inferior  aspect  of  the 
horizontal  partition,  in  the  middle  line,  it  having  almost  the  appear- 
ance of  a  pneumatc  foramen  to  supply  this  part  of  the  skull. 

All  of  the  Cathartidae  have  skulls  of  a  characteristic  appearance 
when  viewed  upon  superior  aspect.  Old  birds,  as  a  rule,  exhibit  a 
transverse  though  moderate  mounding  of  the  frontal  region  im- 
mediately posterior  to  the  craniofacial  depression,  and  posterior  to 
this  the  interorbital  area  is  very  broad.  The  cranium  in  the  parietal 
region,  and  all  down  at  the  sides  is  regularly  rounded  and  smooth. 
It  presents  evidence  of  a  good  brain  case  within.  The  surface  ex- 
hibits, further,  many  osseous  venations,  the  majority  of  which  run 
to  the  foramina  that  exist  in  an  irregular  double  row,  removed  by  a 
few  millimeters  from  the  orbital  peripheries.  These  foramina  lay 
along  in  a  shallow  groove  in  these  localities.  From  them  the  bony 
and  sharp  edged  brows  overhang  the  orbital  cavities  which  are 
rendered  especially  deep  by  such  beetling  eaves.  Age  has  every- 
thing to  do  with  the  extent  to  which  the  frontal  bones  thus  extend 
out  laterally  and  overarch  the  orbits  above.  Specimens  of  young 
and  adult  Cathartes  a.  septentrionalis  demonstrate 
this  most  conclusively,  and  as  another  good  instance  I  have  two 
crania  of  G\Tnnog}'ps  before  me :  in  one,  the  superior  orbital  peri- 
pheries are  jagged  and  thin,  coming  very  close  to  the  foramina  men- 
tioned in  the  last  paragraph,  being  only  a  little  over  two  centimeters 
apart,  measured  at  the  narrowest  point  transversely  across  the 
frontal  region.  In  the  other  specimen,  and  evidently  a  very  old 
bird,  they  are  rounded  and  arched  over  the  orbits,  upon  either  side, 
thick  and  heavy,  their  rims  being  nearly  five  centimeters  apart,  all  of 
wdiich  lends  this  skull  a  far  more  raptorial  aspect  than  is  enjoyed  by 
the  skull  of  the  yoimger  specimen  \^sce  pi.  2,  fig.  2]. 

Most  prominent  among  the  features  at  the  lateral  aspect  of  the 
skull  of  these  vultures  of  ours,  is  the  large  lacrymal  bone  already 
alluded  to  in  part.  We  have  sufficiently  pointed  out  how  its  anterior 
border  above  articulates  in  a  peculiar  manner  with  the  nasal,  and 
how  the  bone  fuses  with  the  frontal.  Now  below  this,  upon  its 
lateral  aspect  is  a  longitudinal  groove,  and  still  inferior  to  this  again, 
the  main  descending  portion  of  the  bone.     This,  in  old  specimens  of 
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Cathartes  a.  septe  it  trio  n  alls,  completely  coossifies 
with  the  lower  external  half  of  the  pars  plana,  but  does  not  quite 
come  in  contact  with  the  maxillary  bar. 

Essentially,  C  a  t  h  a  r  i  s  t  a  u  r  u  b  u  agrees  with  this,  but  this 
portion  in  S  a  r  c  o  r  h  a  m  p  h  u  s  g  r  y  p  h  u  s  and  Gymnogyps 
c  a  1  i  f  o  r  n  i  a  n  u  s  often  knitting  as  usual  with  the  ethmoidal  wing, 
is  produced  downward,  backward  and  outward,  as  a  clublike  process 
to  almost  reach  the  zygoma. 

In  such  a  form  as  X  e  o  p  h  r  o  n  p  e  r  c  n  o  p  t  e  r  u  s  the  ar- 
rangement leans  more  toward  the  Falconidae  than  toward  the 
Cathartidae,  though  there  is  a  positive  step  vulture  ward.  In  this 
bird  the  superciliary  portion  has  shrunk  in  size,  articulates  prin- 
cipally with  the  margin  of  the  nasal,  while  the  body  of  the  bone, 
below,  engages  the  entire  border  of  the  pars  plana,  and  all  the 
sutural  traces  are  usually  permanent  throughout  the  life  of  the  in- 
dividual [pi.  6,  fig.  lo]. 

As  we  pass  falconward,  the  next  interesting  step  is  seen  in  the 
lacrymal  as  it  occurs  in  Gypogeran-us  serpentarius, 
where  the  superciliary  part  forms  much  the  larger  share  of  the 
entire  bone,  while  the  body  becomes  a  mere  inbent  osseous  bar  that 
touches  the  pars  plana  at  the  angle.  Here  the  inner  margin  of  the 
upper  or  superciliary  portion  meets  the  nasal  and  frontal  bones  for 
its  entire  length ;  the  articulation  being  very  close,  but  the  suture 
plainly  visible. 

When  we  come  to  the  Falconidae,  a  great  number  of  interesting 
forms  of  the  lacrymal  will  be  met  with,  and  it  will  be  seen  to 
present  characters  of  excellent  classificatory  importance.  Among 
the  vultures  the  lacrymal  is  pneumatic.  This  is  likewise  the  case 
with  the  large,  quadrate  pars  plana,  which  in  Cathartes  shows  a  con- 
siderable excavation  upon  its  anterior  aspect.  Above  this  inter- 
orbitorhinal  partition  a  large  vacuity  exists  [see  pi.  6,  fig.  9]. 

As  for  the  mcscthmoid  it  meets  the  vault  of  the  rhinal  space 
above  in  a  spreading  abutment ;  from  this  point  it  takes  a  direction 
downward  and  backward  in  the  mesial  plane,  to  become  con- 
solidated with  the  extremity  of  the  basipresphenoid,  below.  Be- 
hind, by  the  extension  of  its  median  osseous  plate,  it  assists  to  com- 
plete the  orbital  septum.  This  latter  is  quite  entire  in  adult  speci- 
mens of  Cathartes  a.  septe  n  trio  nalis  and  C  a  t  h  a  - 
rista  u  r  u"b  u  ,  while  in  Gyparchus.  the  condors  and  others  a 
vacuity  is  always  seen  to  exist  near  its  middle  \^scc  Hay  den's  12th 
An.  Rep't,  pi.  21,  fig.  116]. 
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In  C  a  t  h  a  r  t  e  s  a  .  s  e  p  t  e  n  t  r  i  o  n  a  1  i  s  the  pars  plana, 
upon  either  side,  is  situated  considerably  behind  the  forepart  of  the 
mesethmoid,  the  anterior  margin  pf  which  latter  is  sharpened  and 
slopes  from  above,  downward  and  backward. 

Still  confining  our  attention  to  the  lateral  aspect  of  the  skull,  it 
is  to  be  observed  that  the  temporal  fossa  is  much  restricted  and 
rather  shallow,  while  the  sphcnotic  and  squamosal  processes  are 
moderately  developed  and  of  about  equal  length. 

The  cygoiiia  is  a  stout  bar  of  bone,  showing  but  faintly  the  sutural 
traces  among  its  original  elements.  Between  quadrate  and  pars 
plana  it  is  quite  straight ;  it  is  then  bent  slightly  .downward  to  pass 
forward  to  the  denary  process  of  the  premaxillary.  At  its  proxi- 
mal end  a  peglike  process,  placed  at  right  angles  to  the  continuity 
of  the  bone,  is  intended  for  articulation  with  a  corresponding  socket 
on  the  outer  side  of  the  quadrate  [pi.  6,  fig.  9]. 

Another  notable  feature  upon  this  aspect  of  the  skull  is  the  great, 
gaping  aperture  to  the  internal  ear ;  indeed,  so  exposed  is  this  in  the 
dried  cranium,'  that  the  surrounding  osseous  walls  offer  no  impedi- 
menta to  our  looking  through  the  short  Eustachian  tube,  or  even 
into  the  semicircular  canals. 

Passing  next  to  the  base  of  the  skull  in  the  Cathartidae,  we  find 
the  foramen  magnum  subcircular  in  outline  and  moderately  large. 
The  condyle  is  usually  very  well  developed,  and  distinctly  notched 
in  the  middle  line  upon  its  upper  surface.  The  lower  arcs  of  the 
•bony  rims  of  the  external  aural  openings  are  produced  downward 
below  the  general  surface,  upon  either  side,  and  we  are  to  observe 
that  the  basitemporal  area  is  very  distinctly  defined,  being  triangular 
in  outline  and  usually  small.  Its  angle  in  front  underlaps  the  large, 
single  anterior  aperture  to  the  Eustachian  tubes,  while  the  lateral 
angles  are  frequently  drawn  downward  as  prominent  processes. 
These  latter  are  markedly  conspicuous  in  such  forms  as  the  condors,. 
Gymnogyps,  and  Cathartes  a.  se  p  ten  trio  nalis, 
while  in  Catharista  they  are  merely  low  ridges  of  no  particular  note. 

Often  in  the  skulls  of  subadult  specimens  of  C  a  t  h  a  r  t  e  s  a. 
septen  trio  nalis  we  find  the  Eustachian  tubes  unprotected 
by  bone  in  front,  the  passage  being  an  open,  gaping  gutter,  upon 
either  side,  extending  from  the  ear  to  the  base  of  the  rostrum. 
Birds  of  several  years  of  age  may  exhibit  this  feature  in  Cathartes, 
and  it  probably  obtains  in  the  condors. 

Inferiorly,  the  sphenoidal  rostrum  is  rounded  and  rather  broad 
at  its  base,  but  as  we  follow  it  forward,  it  is  seen  to  gradually  taper 
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to  a  sharpened  apex,  which,  in  C  a  t  h  a  r  t  e  ^  a  .  s  e  p  t  e  n  t  r  i  o  n  - 
a  1  i  s  protrudes  under  the  mesethmoid  in  front,  where  it  takes  the 
place  of  a  vomer,  that  bone  being  apparently  absent  in  all  of  our 
Cathartidae,  except  perhaps  in  Gyparchus.^ 

The  palatines  are  broad  plates  of  bone,  with  a  wide,  median 
fissure  separating  them  for  their  anterior  two  thirds ;  in  front  their 
pointed  ends  are,  upon  either  side,  wedged  and  anchylosed  in  be- 
tween the  dentary  process  of  the  premaxillary  below,  the  maxillary 
and  nasal  above  and  to  their  outer  aspects.  These  "  prepalatine  " 
portions  of  the  palatines  are  nearly  horizontally  disposed,  but  as 
we  follow  the  bones  backward,  we  find  their  internal  and  ex- 
ternal margins  deflected  downward,  more  especially  the  internal 
ones ;  and  the  bones  here  are  in  mutual  contact  for  some  consider- 
able distance  in  the  median  plane.  These  "  postpalatine  "  portions 
thus  articulating,  offer  above  a  longitudinal,  subcylindrical  gutter, 
which  is  molded  upon  the  nether  side  of  the  rostrum,  over  which  it 
glides,  whenever  the  superior  mandible  is  depressed.  The  pter^-goid 
extremities  of  the  palatines  are  ample  and  offer  in  each  case  a 
good  sized  facet  for  articulation  with  the  anterior  end  of  the 
corresponding  pterygoid.  In  all  of  our  species  of  the  Cathartidae 
the  "  posteroexternal  angles  "  of  the  palatines  are  rounded  off,  and 
upon  the  whole  these  bones  are  much  the  broadest  in  G  y  p  a  r  c  h  u  s 
papa,  and  narrowest  in  C  a  t  h  a  r  i  s  t  a  u  r  u  b  u  \see  Hay- 
den's  I2th  An.  Rep't,  pi.  24,  fig.  129]  So  large  is  a  quadrate  bone 
in  any  one  of  these  vultures  of  ours,  that  it  forms  one  of  the  most 
prominent  features  upon  either  the  lateral  or  under  view  of  the 
cranium.  Its  "  mastoid  process  "  is  massive  and  broad,  and  suggests 
the  idea  that  it  may  once  have  been  flat,  but  subsequently  became 
twisted  one  third  upon  itself  so  as  to  admit  of  its  condyle  articu- 
lating as  it  now  does  in  the  obliquely  placed  facet  for  its  reception 
under  the  aural  arcade.  This  facet  is  elongated  and  narrow.  The 
orbital  process  of  the  quadrate  is  2,  broad  but  extremely  thin  plate 
of  bone,  with  truncated  free  end,  which  is  finished  off  by  a  little, 
raised  rim.  In  Catharista  the  orbital  process  is  very  large  and  of 
an  oblong  outline,  and  here,  as  in  all  these  vultures,  we  note  at 
its  base,  above  the  condyle  of  the  mandibular  end,  the  subelliptical 
convex  facet  for    the    pterygoid,    a    special    elevated    crest    being 

^  Prof.  \V.  K.  Parker  has  said  that  "  In  the  King  vulture  (Sarcorhamphus 
papa)  the  palate  agrees  with  that  of  its  congener  Cathartes;  but  I  find  a  small 
mediopalatine,     and     also     much     larger     and     more     functional     basipterygoids."  This 

"  mediopalatine  "  I  regard  as  a  rudimentary  vomer,  and  it  is  found  in  such  other 
palates  as  those  of  the  Pici  [See  Parker.  Linn.  Soc.  Lond.  Trans,  ser.  2,  Zool.  i: 
138,  pi.   25,  fig.    19   mpn^. 
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thrown  out  to  support  it.  In  all  these  birds  a  marked  depression 
occurs  just  anterior  to  this  articulation,  and  iipmediately  above  the 
inner  mandibular  condyle;  it  is  best  seen  in  the  Californian  vulture, 
and  is  hardly  observable  in  C  a  t  h  a  r  t  e  s  a  .  s  e  p  t  e  n  t  r  i  o  n  a  1  i  s. 
The  condylar  surface  on  the  underside  of  the  quadrate,  intended 
for  the  lower  jaw,  is,  as  usual  in  so  many  birds,  divided  into  two 
irregular,  undulating  facets,  separated  by  a  middepression ;  the  long 
diameter  of  the  whole  being  situated  transversely.  Quite  a  marked 
constriction  exists  between  the  mastoid  and  orbital  processes  and  the 
mandibular  end,  made  apparent  by  the  enlargement  of  the  latter  to 
support  the  mandibular  condyles.  The  portion  bearing  the  outer 
condyle  is  produced  outward,  forward  and  upward,  as  a  cylindrical, 
stout  apophysis,  having  in  its  extremity  the  deep,  conical  pitlet  for 
the  reception  of  the  process  upon  the  end  of  the  zygoma. 

While  we  are  once  more  within  the  neighborhood  of  the  orbital 
cavity,  there  is  yet  one  point  to  be  noticed  in  reference  to  it,  and 
it  has  to  do  with  that  part  of  the  cranium  through  which  the  nasal 
nerves  pass.  C  a  t  h  a  r  t  e  s  a  .  s  e  p  t  e  n  t  r  i  o  n  a  1  i  s  in  its  cran- 
ium offers  a  covered,  osseous,  mesial  conduit  for  its  first  pair  of 
cranial  nerves  as  they  pass  from  the  rhinencephalon  to  the  rhinal 
chamber.  Through  the  presence  of  vacuities,  in  subadult  birds,  this 
may  be  more  or  less  open  on  its  sides  in  the  orbital  cavities,  but  in 
older  individuals,  we  rarely  find  more  than  a  pair  of  small  foramina 
in  the  lateral  walls  of  this  'bony  passage. 

By  an  extension  upward  of  the  interorbital  septum  in  Catharista 
and  Gymnog}'ps  the  passage  is  rendered  double,  so  that  the  nerve 
of  either  side  has  a  tube  for  its  own  accoriimodation.  Catharista 
often  has  the  outer  walls  of  this  passage  quite  deficient,  while  its 
mesial  septum  is  nearly  entire.  All  Cathartidae  have  in  the  back 
part  of  the  roof  of  the  orbit  the  usual  circular  and  small  foramen 
for  the  orbital  vein,  wnth  a  shallow  groove  leading  forward  from 
it.  In  Neophron  it  is  like  it  is  in  the  Falconidae,  that  is,  an  open 
channel  is  provided  for  the  nasal  nerves. 

The  pterygoids  are  horizontally  compressed  and  twisted  at  their 
posterior  ends  in  the  Carrion  crow.  They  exhibit  upon  their  mesial 
edges  the  elongate  facets  for  the'  pteryapophysial  processes  of  the 
basisphenoid ;  these  facets  are  toward  the  anterior  and  broader 
ends  of  the  bones.  As  we  have  said,  the  posterior  extremities  of 
the  pterygoids  are  constricted  and  twisted  upon  themselves,  so  as 
to  bring  their  articular  facets  to  meet  those  (that  were  described) 
for  their  reception  upon  the  quadrates,  while  the  anterior  ends  are 
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dilated  to  afford  the  necessary  articular  surface  for  the  palatines. 
These  bones  do  not  meet  anteriorly  in  any  of  the  Cathartidae,  but 
form  the  usual  palatopterygoidal  articular  groove  for  the  rostrum 
of  the  sphenoid. 

From  the  examination  of  the  skulls  of  immature  specimens  of 
Cathartes  a.  septentrionalis,  I  am  inclined  to  be- 
lieve that  the  orbitosphcnoids  will  be  found  to  exist  in  the  crania  of 
the  representatives  of  this  family  as  separate  ossifications. 

Carrying  our  investigations  forward  again,  we  meet  with  those 
interesting  ossifications  the  maxillo palatines,  which  still  remain  un- 
described  for  the  group  now  under  consideration.  In  Cathar- 
tes a.  septentrionalis  they  are  almost  entirely  hidden 
from  our  sight  upon  a  basal  view  of  the  skull :  and  it  is  only 
their  mesial  margins  that  can  -be  observed  upon  this  aspect  {^sce 
Hayden's  12th  An.  Rep't,  pi.  22,  fig.  120].  Upon  lateral  view, 
however,  they  are  plainly  visible,  and  are  seen,  in  each  case, 
to  be  a  subvertical  lamina  of  bone  that  reaches  from  the 
mesial  apex  of  the  triangular  and  horizontal  portion  of  the 
ossification,  upward  and  outward  to  fuse  with  the  correspond- 
ing nasal  and  rhinoseptal  ossification  above.  What  I  have 
called  the  horizontal  portion,  is  a  thin  lamellar  piece  of  bone, 
growing  out  from  the  maxillary  toward  the  middle  line  to  meet 
the  inferoanterior  angle  of  the  subvertical  plate  already  described 
in  the  last  paragraph.  This  is  the  arrangement  in  general  in  all 
of  the  Cathartidae,  and  can  be  easily  comprehended  by  a  study  of 
any  of  the  numerous  vulturine  skulls  that  illustrate  this  treatise. 
Huxley  placed  these  Cathartidae  among  his  Desmognathae,  and  of 
the  desmognathous  skull  he  has  said  in  part  that  '"  The  maxillopala- 
tines  are  united  across  the  middle  line,  either  directly  or  by  the  in- 
termediation of  ossifications  in  the  nasal  septum."  [Zool.  Soc. 
Lond.  Proc.  1867.  p.  435,  436,  460,  463]  V\"\i\\  these  birds  this  is 
the  case  provided  we  consider  the  horizontal,  internasal  ossification 
of  the  rhinal  chamber,  described  above,  as  a  portion  of  the  nasal 
septum;  for  an  examination  of  the  skulls  of  the  young  of  Cath- 
artes a. septentrionalis  plainly  shows,  that  it  is  a  separate 
ossification  and  not  developed  by  the  maxillopalatines  themselves. 

Isly  former  monograph  upon  the  Osteology  of  the  Cathartidae 
had  in  it  some  additional  points  upon  the  skulls  of  these  birds  not 
as  yet  herein  mentioned,  and  before  proceeding  to  notice  the  man- 
dible and  other  parts,  we  will  allude  to  them.  Among  other  things, 
1  said  that  the  posterior  wall  of  the  orbital  cavity  is  quite  smooth 
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and  concave  from  above  downward  in  C  a  t  h  a  r  t  e  s  a.  s  e  p  t  e  n  - 
t  r  i  o  n  a  1  i  s  and  C  a  t  h  a  r  i  s  t  a  11  r  u  b  u  ,  less  so  in  G  y  p  a  r  - 
c  h  u  s  })  a  p  a  ,  while  in  Gynmogyps  and  the  South  American  con- 
dor it  is  nearly  flat  and  slopes  away  rapidly  toward  the  sphenoidal 
suture,  being-  marked  by  several  transverse  lines  or  ridges.  The 
"  foramen  ovale  "  is  unusually  large  as  a  rule  in  these  birds,  and  is 
to  be  found  rather  low  down  in  the  orbit,  almost  hidden  in  the 
shadow  of  the  great  quadrate  bone  on  either  side. 

Posteriorly,  the  cerebellar  prominence  is  a  feature  in  the  crania 
of  all  these  American  vultures.  This  is  strikingly  the  case  in 
Gymnog}'ps,  in  which  species,  as  among  certain-  others  of  the 
Cathartidae,  the  inferior  border  of  this  elevation  of  the  occiput  and" 


Fig.  I  Posterior  view  of  the  cranium  of  G  y  m  - 
nogyps  californianus;  life  size  and 
mandible    removed.  Sf^,   the   apophysial   projections, 

one  upon  either  side   of  the   posteroexternal   angles  of 
the    basitemporal 


the  superior  arc  of  the  foramen  maqiutm  are  in  the  same  curved 
line,  which  line  slopes  away  on  either  side  to  terminate  in  the  par- 
occipitals  or  lower  angles  of  the  raised  osseous  ridges  that  bound 
the  ears.  This  line  or  ridge  forms  a  striking  feature  in  the  rear 
views  of  the  skulls  of  the  Cathartidae,  and  is  present  to  a  greater 
or  less  extent  in  many  of  the  diurnal  and  nocturnal  birds  of  prey. 
The  occipital  condyle,  which  has  already  been  alluded  to  above,  is 
found  to  be  generally  larger  throughout  the  vultures  than  in  the 
Falconidae.  We  show  in  our  cut  of  the  rear  view  of  the  cranium 
of  Gymnogyps  [fig.  i],  how  the  region  of  the  occiput  is  bounded 
by  the  superior  muscular  line,  both  laterally  and  above ;  this  line  is 
well  marked  in  all  of  these  vultures.     The  lines  at  the  sides  are 
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quite  ridgelikc'in  the  Californian  condor,  parallel  and  in  the  vertical 
plane,  while  the  line  forming  them  above,  is  a  long,  shallow  arc, 
with  its  concavity  towards  the  cerebellar  prominence;  this  is  also 
the  case  in  C  a  t  h  a  r  i  s  t  a  u  r  u  b  u  .  In  C  a  t  h  a  r  t  e  s  a  . 
septcntrionalis  the  side  lines  are  curved  outward,  while  the 
superior  line  is  broken  at  its  middle  point,  which  point  is  carried 
down  on  the  cerebellar  prominence  for  about  one  third  of  its  dis- 
tance from  above,  in  the  median  plane,  where  the  extremities  of  the 
broken  line  join  it  at  a  gentle  curve  on  either  side.  This  is  nearly 
the  pattern  as  seen  in  G  y  p  a  r  c  h  u  s  papa,  but  in  S  a  r  c  o  - 
r  h  a  m  p  h  u  s  g  r  y  p  h  u  s  we  again  find  it  as  I  described  it  for 
the  condor  of  California,  only  we  have  in  the  former  a  slight  in- 
clination for  the  point  to  come  down  on  the  prominence. 

If  we  remove  a  section  of  the  vault  of  the  cranium,  and  this  has 
been  done  here  in  the  case  of  Cathartes  a.  septcn- 
trionalis and  C  a  t  h  a  r  i  s  t  a  u  r  u  b  u  ,  we  find  that  the 
internal  and  external  tables  are  very  thin,  and  that  a  fair 
amount  of  diploic  tissue  is  placed  between  them,  especially  toward 
the  occipital  region,  where,  as  we  approach  the  locality  of  the  in- 
ternal ear  on  either  side,  it  becomes  several  millimeters  thick,  the 
cellular  network  being  more  or  less -coarse  in  texture.  The  internal 
walls  of  the  brain  case  as  thus  exposed  are  smooth,  being  traversed 
only  here  and  there  by  vascular  tracts  and  grooves  for  the  exit  of 
certain  nerve  branches.  The  fossae  designed  for  the  reception  of 
the  different  cephalic  lobes  are  moderately  well  separated,  the  one 
that  contains  the  epencephalon  being  the  most  distinct,  aided  as  it 
is  by  the  internal  concavity  of  that  external  feature  of  the  occiput 
that  we  described  above  as  the  cerebellar  prominence ;  the  usual 
transverse  groovelets  do  not  mark  this  section  here  on  the  internal 
table.  This  distinctness  is  further  assisted  by  thin,  horizontal  off- 
shoots from  the  united  bones  of  the  ear  cell.  The  internal  auditory 
foramen  is  unusually  large  and  predicts  a  correspondingly  good  size 
for  this  important  nervous  branch ;  the  same  remark  applies  to  the 
trigeminal  and  its  orifice  of  exit.  Remarkable  depth  and  space  is 
allotted  to  the  fossa  for  the  lodgment  of  the  hypopophysis,  the 
*'  sella  turcica,"  as  this  receptacle  is  called  in  anthropotomy,  its  pos- 
terior wall  being  as  high  as  the  anterior,  and  the  cavity  having  a 
depth  of  three  or  four  millimeters  or  more.  In  our  specimen  of 
C  a  t  h  a  r  i  s  t  a  u  r  u  b  u  ,  an  elliptical  perforation  'exists  in  its 
hinder  wall  near  the  bottom ;  the  carotids  seem  to  invariably  pierce 
its  base  within,  by  two  openings.  Immediately  above  and  anterior 
to  it  we  find  the  optic  and  other  nervous  foramina.     Passing  to  the 
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rhinencephalic  fossa,  we  find  that  this  concavity  is  also  spacious, 
lodging  as  it  does  the  encephalic  lobe  that  presides  over  the  sense  of 
smell.  The  orifice  of  exit  for  the  olfactory  nerves  is  double  in 
C  a  t  h  a  r  i  s  t  a  u  r  u  b  u  ,  and  some  others  of  the  Cathartidae 
which  is  an  exception  to  the  general  rule  in  Aves.  Sir  Richard 
Owen  found  the  same  state  oi  affairs  in  a  vulture  that  he  dissected, 
and  he  said:"  In  the  vulture  the  olfactory  nerve  is  single  on  each 
side,  and  continued  from  an  olfactory  ganglion  or  '  rhinencephalon  ' 
along  the  upper  part  of  the  interorbital  space  to  be  distributed  upon 
an  upper  and  middle  turbinal,  the  latter  being  the  largest."  [Anat. 
\'ert.  2  :i23] 

Along  the  roof  of  the  cranial  cavity,  in  the  median  line,  the 
"  longitudinal  crest  "  is  seen  to  pass.  This  may  become  grooved  as 
it  approaches  its  anterior  termination,  or  for  its  anterior  half,  which 
indeed  is  the  case  in  the  majority  of  these  birds;  the  groove  dilating, 
and  the  w^hole  merging  into  the  general  surface  immediately  before 
arriving  at  the  conical  rhinencephalic  recess  just  referred  to  above. 

i'assing  to  the  hyiioid  arches  ofCathartes  a.  septen- 
trional i  s  ,  we  find  that  they  practically  agree  with  what  we 
find  in  the  South  American  condor  (Sarcorhamphus).  As  in  other 
vultures  the  glossohyal  remains  in  cartilage  throughout  life,  and  the 
ccratohyah,  as  two,  slightly  curved,  elliptical  osseous  plates  im- 
bedded in  it  at  its  base,  articulate  by  the  margins  of  their  posterior 
arcs  with  the  facets  on  the  anterior  aspect  of  the  first  basibranchial ; 
they  are  also  tangent  to  each  other  at  their  middle  points  in  the 
median  line.  The  first  basibranchial  is  included  in  the  great  fleshy 
base  of  the  tongue  in  these  birds,  and  is  characterized  by  an  osseous 
keel  along  its  nether  aspect,  while  it  is  somewhat  expanded  laterally. 
The  second  basibranchial  is  a  slender  spine,  coossified  with  the  first 
and  tipped  oflf  with  cartilage  behind.  The  thyrohyals  and  the  ele- 
ments that  compose  them  are  simple,  being  subcylindrical,  some- 
what curved  rods  of  bone,  the  posterior  pieces  being  finished  oflf 
with  cartilage. 

I  have  not  especially  examined  the  intrinsic  ossifications  of  the 
ears  in  our  vultures,  and  the  only  example  of  the  sclcrotal  plates 
that  I  have  is  a  set  from  the  eyes  of  a  specimen  of  Cathartes 
a.  s  e  p  t  e  n  t  r  i  o  n  a  1  i  s  .  In  this  vulture  they  number  15  in  each 
eye,  are  very  broad,  overlapping  each  other  by  about  one  fifth  of 
their  extent ;  their  corneal  margins  are  turned  outward,  while  their 
sclerotal  ones  are  reflected  in  the  opposite  direction.  I  have  but 
little    doubt    that   when   opportunity    for   examination   offers,   this 
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description  will  apply  very  closely  for  these  platelets  among  others 
of  the  Cathartidae. 

In  contradistinction  to  the  Falconidae  and  the  Old  World  vul- 
tures, the  members  of  this  family  are  armed  with  much  more  power- 
ful mandibles,  the  increased  strength  lying  principally  in  the  greater 
depth  of  their  rami  and  consequent  breadth  of  the  symphysis,  as 
well  as  the  ponderous  articular  extremities,  that  these  jaws  possess. 

The  vacuity,  forming  such  a  characteristic  feature  on  the  sides 
of  the  mandible  in  so  many  of  the  class,  is  here  rarely  or  never 
present.  In  Gymnogyps  its  location  is  merely  indicated  by  a 
shallow  slit,  that  does  not  penetrate  to  the  bone  below,  though  in 
G  y  p  a  r  c  h  u  s  p  a  p  a  it  does  for  a  limited  distance  along  the  base 
of  a  similar  slit,  but  in  our  specimen  of  S  a  r  c  o  r  h  a  m  p  h  u  s 
g  r  y  p  h  u  s  every  trace  of  the  locality  of  the  foramen  has  been 
obliterated ;  again  in  Cathartes  and  Catharista  narrow  and  faint 
groovelets  are  the  sole  indicators  of  its  position,  or  the  margins  of 
the  elements  that  originally  bounded  it. 

Deep  pits  are  found  in  the  centers  of  the  upper  surfaces  of  the 
articular  ends ;  these  are  bounded  externally  by  narrow,  loiigitudinal 
facets,  as  do  the  inturned  conical  processes  support  more  irregular 
ones.  In  the  Calif ornian  condor  there  is  a  predisposition  to  develop 
from  these  articular  ends  quadrate  apophyses  behind,  but  this  does 
not  seem  to  be  so  much  the  case  in  the  others.  The  under  surface 
of  either  articular  end  is  divided  into  two  by  a  longitudinal  ridge, 
continuous  with  the  lower  ramal  border;  of  these  two  surfaces,  the 
lesser  and  outer  faces  outward  and  downward,  while  the  inner 
and  larger  downward  and  toward  the  median  plane. 

Almost  an  unbroken-  smoothness  characterizes  the  internal  and 
external  surfaces  of  the  sides  of  the  jaw ;  this  is  extended  to  the 
entire  dentary  region  beyond.  Even  the  ramal  borders  bounding 
these  surfaces  above  and  below  are  evenly  rounded  ofif,  there  being 
scarcely  any  evidences  of  the  coronoidal  projections  to  interrupt  this 
general  smoothness ;  it  is  only  in  the  superior  one.  for  its  anterior 
third  on  either  side,  and  as  it  ^sweeps  around  the  curve  of  the 
symphysis,  that  it  becomes  sharp,  to  correspond  with  the  tomial 
edges  of  the  mandible  above. 

The  depth  of  the  symphysis  in  Gymnogyps  is  about  2  centi- 
meters, and  the  deepest  part  of  the  jaw,  the  ramus  just  beyond  the 
articular  ends,  is  i>4  centimeters ;  for  Cathartes  a.septen- 
t  r  i  o  n  a  1  i  s  and  Catharista  u  r  u  b  u  the  measurements  are 
equal.     The  curve  that  is  continuous  with  the  lower  ramal  borders, 
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limiting  the  symphysis  posteriorly,  is  parabolic  in  outline.  View- 
ing the  mandible  in  the  Cathartidae  from  a  lateral  aspect, 
when  it  has  been  articulated  with  the  cranium,  we  observe  that 
it  is  bent  downward  from  a  point  a  little  posterior  to  tlie  dis- 
tal end  of  the  maxillary,  from  which  point  it  is  obliged  to  accom- 
modate itself  with  the  superior  mandible.  A  row  of  foramina  is 
always  present  just  within  the  sharp  edge  of  the  superior  border 
beyond,  and  still  within  these  a  few  others  are  scattered  about;  one 
or  two  isolated,  though  parial,  nutrient  and  vascular  foramina  are 
found  at  corresponding  points,  along  the  sides  of  the  mandibles  of 
all  these  vultures. 

Vertebral  column.  Being  large  boned  birds  generally,  w'e  find 
that  in  the  Cathartidae  this  feature  is  extended  to  the  segments  of 
their  spinal  columns.  The  vertebrae  are  large,  and  all  their  various 
processes  well  marked  and  strong. 

In  the  cervical  region  or  division  of  the  column  we  find  the  verte- 
bral canals  as  usual,  passing  from  vertebra  to  vertebra,. along  on 
either  side ;  in  each  segment  the  tube  remains  throughout  more  or 
less  subcircular,  and  is  closed  in  the  ordinary  manner  by  the  para- 
pophyses  and  pleurapophyses  of  each  vertebra.  '  The  protection 
afforded  the  vessels  is  markedly  complete,  for  it  is  only  in  the  atlas 
and  axis  that  we  discover  slight  deficiencies  in  the  lateral  walls. 
The  neural  canal  as  it  passes  through  the  vertebrae  of  the  upper 
half  of  the  neck  is  nearly  cylindrical,  but  as  we  approach  the  middle 
of  the  neck  it  gradually  becomes  compressed  from  side  to  side, 
and  assumes  the  vertical  ellipse,  to  become  circular  again  before 
arriving  at  the  dorsal  region.  In  the  atlas  the  facet  for  the  condyle 
of  the  occiput  is  semilunar  in  outline,  and  the  neurapophyses  are 
broad  above,  but  as  usual  exhibits  no  sign  of  a  neural  spine.  Below 
we  commonly  find  a  well  marked  hypapophysis,  though  this  feature 
is  absent  in  "  C  a  t  h  a  r  i  s  t  a  u  r  u  b  u  ;  laterally  we  have  the  un- 
closed vertebral  canal  of  this  bone,  the  processes  receding  from  each 
other  as  sharp  spiculae.  These  points  are  still  nearer  together  in 
the  axis,  and  in  this  segment  we  find  a  thick,  quadrate,  neural  spine 
occupying  the  center  of  the  arch  above.  Below,  the  hypapophysis  is 
carinalike  in  character,  traversing  in  the  median  line  the  entire  cen- 
trum of  this  bone.  The  odontoid  process  is  an  insignificant  tip, 
being  quite  broad  from  side  to  side,  while  the  postzygapophyses  are 
tuberous  lateral  projections,  with  the  facets  on  their  under  aspects 
in  the  horizontal  plane,  looking  directly  downward,  with  the  anapo- 
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physial   projections    above,    elevated    into   prominent    though    blunt 
tuberosities. 

The  facet  for  the  third  vertebra  is  convex  from  side  to  side,  and 
looks  almost  directly  upward,  it  facing  slightly  backward ;  the 
similar  surface  for  the  atlas,  anteriorly,  being  much  more  extensive, 
twice  as  broad,  continuous  with  the  articular  surface  beneath  the 
odontoid  process,  is  directed  forward.  Solidity  and  great  breadth 
marks  the  third  cervical  vertebra ;  in  it  bony  laminae  connect,  on 
either  side,  the  pre-  and  postzygapophyses,  an  elliptical  foramen  be- 
ing foimd  in  the  surface  near  each  lateral  .margin.  There  is  a  con- 
spicuous neural  spine  with  thickened  crest,  while  below  we  have  a 
quadrate  hypapophysis,  The  vertebral  canal  is  completely  closed  in, 
and  parial  parapophysial  processes  begin  to  make  their  appearance, 
being  directed  backward ;  in  all  of  the  vultures  these  spinelike 
appendages  are  long  and  styliform  in  mid  neck,  to  become  broad 
and  tuberous  as  we  proceed  dorsalward. 

Facets  upon  the  pre-  and  .postzygapophyses  of  this  vertebra  are 
elliptical  in  outline  and  comparatively  large ;  the  former  are  directed 
upward  and  a  little  forward,  the  latter  almost  directly  downward. 
The  anterior  facet  of  the  centrum,  below^  and  immediately  outside 
the  neural  canal,  partakes  of  its  usual  ornithic  characters;  it  is  very 
narrow  from  above  downward  and  decidedly  concave  from  side 
to  side.  In  this  vertebra,  the  last  remnants  of  the  carotid  canal 
are  present  in  all  of  the  Cathartidae;  it  is  formed  in  its  usual  man- 
ner as  we  pass  down  the  serial,  segments.  In  S  a  r  c  o  r  h  a  m  p  h  u  s 
gryphus  its  first  appearance  is  made  in  the  nth  cervical,  but 
in  the  loth  in  Gypa  rebus  papa,  as  is  also  the  case  in 
Cart  h  arte  s  a.  septentrionalis  and  Catharista. 
More  or  less  complete  interzygapophysial  bars  are  found  joining 
the  process  laterally  in  the  fourth  vertebra.  The  hypapophysis  of 
this  segment  is  reduced  to  a  low  ridge  beneath,  while  superiorly  the 
neural  spine  still  projects  from  the  lamina,  mesiad,  as  a  vertical  peg- 
like process.  The  articular  facets  are  about  as  we  found  them  in 
the  preceding  vertebra. 

As  a  rule,  the  hypapophysial  process  throughout  the  cervical 
series,  after  passing  it  when  it  is  double  for  the  carotid  arteries,  is 
found  better  marked  on  the  next  two  or  three  ultimate  vertebrae. 
Those  cervical  vertebrae  that  possess  free  ribs  rarely  show  a  dis- 
tinct hypapophysis,  but  in  them  the  centrum  beneath  is  broad  and 
oblong  in  figure  with  a  faint  ridge  mesiad  at  the  usual  site. 
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Another  suppression  takes  place  on  the  part  of  the  neural  spine 
among  the  vertebrae  found  in  mid  neck ;  it  is  but  feebly  developed 
in  the  fifth  segment,  still  more  so  in  the  sixth,  and  is  nearly  lost 
in  the  few  following  vertebrae  as  we  proceed  down  the  neck.  It 
soon  reappears  again,  however,  as  a  broad,  knotlike  apophysis,  to 
become  compressed  from  side  to  side,  quadrate,  and  finally  like  the 
anterior  dorsals. 

In  the  Cathartidae  we  find  upon  either  side  a  transverse  process 
jutting  out  from  the  wall  of  the  vertebral  canal,  laterally  and  at 
the  anterior  part  of  the  vertebra ;  this  character  is  best  marked  as 
we  approach  the  dorsal  region,  and  we  find  that  upon  those  cervical 
vertebrae  with  the  free  ribs  it  is  quite  broad  and  exhibits  a  metapo- 
physial  ridge. 

Upper  cervical  vertebrae  show  long  postzygapophysial  processes, 
and  throughout  the  series  the  arms  bearing  these  articidar  facets 
are  shortened  or  lengthened  in  such  a  manner  as  to  preserve  the 
decided  sigmoidal  •  curve  so  characteristic  of  the  vulturine  neck. 
As  we  arrive  at  the  middle  of  the  cervical  chain  of  segments,  we 
notice  that  the  anterior  articular  facets  are  barely  concave,  face 
directly  inward,  and  so  each  other,  occupying  a  position,  on  either 
side,  on  the  bony  ridge  that  spans  the  vertebral  canal  above. 

Epiplcural  appendages  are  never  found  upon  the  free  ribs  of  the 
cervical  vertebrae  in  any  of  the  American  vultures,  and  this  seems 
to  obtain  pretty  generally  among  the  Falconidae,  though  these  ribs 
become  more  and  more  like  the  true  dorsal  ones  as  we  proceed  in 
their  direction. 


TABLE  FOR  THE  COMPARISON  OF  THE  VERTEBRAE 


SPECIES 

Cervi- 

cals 

Dorsals 

Sacral 

Coccygeal, 

exclusive 

of  the 
pygostyle 

Number 
of  pairs  of 

free  pleura- 
pophyses 

or  cervical 
ribs 

— t 

Number 

of  pairs 

of  sacral 

ribs 

Gymnogyps  californianus.  .. 
Sarcorhamphus  gryphus  .  .  . 
Gyparchus  papa. 

17 
17 
IS 
IS 
IS 
14 

3 

3 

4 
4 

4 
S 

13 
13 
13 
13 
14 
IS 
13 

6 

6 

5 
5 
6 

7 

2 

3 
2 

3 
2 

3 

3 

3 

Carthartes  a.  septentrionalis 
Catharista  urubu 

2 
3 

Neophron  percnopterus .  .  ^. 
Micrastur  brachypterus .... 

2 
I 

Lateral  wings  are  seen  to  project  horizontally  from  the  centrum 
of  the  ultimate  cervical  beneath,  and  as  we  pass  to  the  first  dorsal, 
in   the  majority  of  the   Cathartidae,   these  wings   still  persist,  but 
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are  not  so  far-spreading,  antl  are.  as  it  were,  drawn  downward  at 
the  expense  of  the  centra,  the  latter  hecoming  more  compressed, 
the  former,  now  attached  by  a  quadrate  pedicle,  are  true  hypapo- 
physes  with  flattened  and  expanded  extremities,  which  latter  con- 
tract, and  the  pedicle  becomes  longer  as  we  approach  the  sacrum. 
These  are  very  jirettily  shown  in  S  a  r  c  o  r  h  a  m  })  bus  g  r  y  - 
p  h  u  s  ,  and  in  all  of  our  vultures  are  a  striking  characteristic  of 
the  dorsal  series. 

Rimlike  projections  are  observed  to  bound  the  facets  of  articu- 
lation among  the  centra  in  the  dorsal  division  of  the  spine;  and 
these  centra  are  laterally  subcompressed  at  their  middles  and  rather 
deep  in  the  vertical  direction.  This  does  not,  however,  influence 
the  cylindrical  form  of  the  neural  canal,  which  retains  that  shape 
throughout,  especially  in  C  a  L  h  a  r  t  e  s  a  .  s  e  p  t  e  n  t  r  i  o  n  a  1  i  s  . 
Dorsal  nerves  from  the  spinal  cord  issue  from  between  the  verte- 
brae, which  latter  are  indented  both  anteriorly  and  posteriorly  to 
adimit  of  it. 

At  the  base  of  the  transverse  processes  of  these  dorsal  vertebrae, 
and  again  at  their  extremities,  semicircular  facets  exist  for  the 
capitula  and  tubercula  of  the  dorsal  ribs.  Those  at  the  bases  are 
upon  slightly  raised  elevations  and  look  almost  directly  outward, 
those  at  the  extremities  look  downward  and  outward.  -This  is  the 
case  in  C  a  r  t  h  a  r  t  e  s  a  .  s  e  p  t  e  n  t  r  i  o  n  a  1  i  s  and  C  a  t  h  - 
arista  u  r  u  b  u  ,  but  in  the  condor  and  in  Gymnogyps  they  face 
almost  directly  outward,  especially  in  the  last  dorsal. 

The  diapophyses  become  progressively  longer  as  we  near  the 
sacrum  at  the  same  time  more  inclined  upward ;  they  are  com- 
pressed from  above  downward,  being  dilated  at  their  outward  ex- 
tremities, where  they  bear  distinct  and  styliform  connecting  meta- 
pophyses,  the  last  pair  being  extended  to  the  pelvis  in  Cathartcs. 

Close  and  mutual  locking  is  accomplished  in  this  region,  principally 
by  a  shortening  of  the  pre-  and  postzygapophyses,  the  facets  upon 
the  former  facing  upward  and  slightly  inward,  upon  the  latter  down- 
ward and  slightly  outward,  so  as  to  be  nicely  approximated  in  the 
articulated  skeleton.  With  the  exception  of  the  vertebrae  that  are 
grasped  by  the  pelvic  bones,  these  segments  in  all  of  the  Cathartidae 
are  freely  articulated  with  each  other.  This  is  likewise  the  case 
wdth  Gypogeranus  and  Neophron  p  e  r  c  n  o  p  t  e  r  u  s  .  and 
obtains  also  wdth  our  Circus  h  u  d  s  o  n  i  u  s  ,  in  which  species 
■five  vertebrae  are  allotted  to  the  dorsal  division  of  the  column. 
Again,  we  find  it  in    A  c  c  i  p  i  t  e  r     c  o  o  p  e  r  i  ,     while  in    Tin- 


OSTEOLOGY    OF    I'.IRDS  2/ 

n  u  n  c  u  1  u  s  s  p  a  r  v  e  r  i  ii  s  and  P  o  1  y  b  o  r  u  s  t  h  a  r  u  s 
at  least  four  of  these  vertebrae  form  one  solid  bone  in  the  adult 
specimen ;  in  AI  i  c  r  a  s  t  u  r  b  r  a  c  h  y  p  t  e  r  u  s  there  are  again 
five  dorsals,  and  all  independent  segments. 

Sharpened  ridges  beneath  the  transverse  processes  connect  the 
facets  for  the  capitula  and  tuber<:ula  of  the  ribs;  this  feature  is 
best  marked  inCarthartes  a.  septentrionalis  and 
next  in    G  y  p  a  r  c  h  u  s  papa,    less  so  in  the  others. 

Vertically  elongated  but  shallow  depressions  occur  above  tlie  cen- 
tra on  the  anterior  and  posterior  margins  of  the  neural  spines,  for 
the  insertion  of  the  broad  connecting  ligaments;  the  spines  them- 
selves spring  almost  abruptly  from  the  neurapophysial  arch,  are  uni- 
formly cjuadrate  plates  of  an  equal  hight,  with  thickened  crests 
above,  that  become  united  at  their  anterior  and  posterior  ends  by  a 
modified  arrowhead  joint,  such  as  we  see  in  the  owl  Speotyto,  where 
the  points  are  more  acute. ^ 

*  Before  closing  what  we  have  to  say  about  the  spinal  column,  I  wish  to  footnote 
here  my  views  of  many  years  ago  upon  the  question  as  to  where  the  division  should 
be  made  in  the  cervicodorsal  region  of  the  spinal  column.  It  is  from  my  Osteology 
of  the  Cathartidae  and  I  said:  "  The  manner  in  which  the  vertebral  column  of  birds 
should  be  divided  has  been  differently  viewed  by  ornithotomists.  The  two  principal 
reasons  for  this  difference  of  opinion,  no  doubt,  has  arisen  from  the  various  arrange- 
ments assumed  by  the  free  ribs  at  the  anterior  part  of  the  column,  and  the  equally 
diverse  manners  in  which  the  innominate  bones  of  the  pelvis  attach  themselves  to  the 
column.  Without  entering  very  extensively  into  the  literature  of  the  subject,  let  us 
first  examine  into  the  question  as  to  where  the  line  shall  be  drawn  between  the 
cervical  and  dorsal  vertebrae.  We  seem  to  have  presented  us  here  two  very  uncer- 
tain guides;  the  first  being  whether  the  first  free  ribs  are  connected  with  the  sternum 
by  sternal  ribs  or  haemapophyses,  and  the  second  upon  the  character  of  the  vertebrae 
— ■  that  is,  whether  they  have  the  appearance  of  dorsals,  as  we  commonly  find  them, 
or  cervicals  as  we  usually  recognize  them."  Professor  Huxley  sharply  defines  the 
line  when  he  says:  "  The  first  dorsal  vertebra  is  defined  as  such  by  the  union  of 
its  ribs  with  the  sternum  by  means  of  a  sternal  rib;  which  not  only,  as  in  the 
Crocodilia,  becomes  articulated  with  the  vertebral  rib,  but  is  converted  into  complete 
bone,  and  is  connected  by  a  true  articulation  with  the  margin  of  the  sternum." 
[Anat.  Vert.  Animals,  p.  237]  Professor  Owen  takes  a  different  view  of  the  subject, 
when  he  states  that  "  In  the  first  and  second  dorsals  the  pleurapophysis  (i  and  2) 
terminate  in  a  free  pointed  end,  like  the  '  false  floating  ribs  '  of  Anthropotomy;  in 
the  third  the  pleurapophysis,  plate  3,  articulates  with  the  haeniapophysis  /; ;  which,  in 
connection  with  its  homotypes,  constitutes  the  bone  called  '  sternum,'  /."  The  letters 
given  refer  to  a  cut  showing  the  first  three  dorsal  vertebrae  and  scapular  arch  of  a 
bird,  in  diagrammatic  side  view  [Anat.  ^'ert.  2:15].  I  have  found  in  Otocoris  the 
second  pair  of  ribs  free,  they  being  connected  with  the  sternum  by  haemapophyses  in 
another  specimen  of  the  same  species,  so  that  in  this  case  some  would  claim  them  as 
true  dorsals,  or  as  dorsals  any  way  (Owen) ;  while  others  could  but  say  that  the 
number  of  pairs  of  dorsal  ribs  varied.  This  state  of  affairs  in  Otocoris  is  no  more 
an  unusual  occurrence  than  the  occasional  presence  of  cervical  ribs  in  man  [Owen, 
Anat.  Vert.  2:  298].  Now,  among  the  Tetraonidae  we  found  another  condition  that 
proved  equally  interesting;  with  them  there  are,  in  the  backbone  in  the  dorsal  region, 
four  vertebrae  that  in  the  adult  completely  fused  together,  and  the  pairs  of  ribs  that 
articulate  with  the  anterior  vertebra  of  this  compound  bone  do  not  connect  with  the 
sternum  by  haemapophyses.  Here  we  must,  if  we  consider  the  floating  ribs  in  this 
region    as    cervical    ribs,    consider    that    a    cervical    vertebra    has    become    anchylosed    with 
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Unfortunately,  all  that  remains  of  our  specimens  of  Gymnogyps 
so  far  as  the  vertebral  column  is  concerned,  are  a  few  of  the 
free  ribs  and  several  scattered  vertebrae;  two  of  these  are  the  third 
and  fourth  cervical,  another  one  from  the  middle  of  the  neck ;  one 
of  the  last  cervicals  and  lastly  the  ultimate  dorsal  —  this  latter  we 
have  devoted  a  figure  to,  representing  as  it  does  no  doubt  the  largest 
avian  vertebrae  of  any  living  form  to  the  northward  of  the  range 
of  the  South  American  condor  —  nevertheless,  we  think  we  may 
predict,  almost  with  certainty,  that  even  from  these  two  fragmentary 
pieces  it  will  be  found  to  be  the  case,  that  when  the  opportunity 
offers  for  an  examination  of  a  perfect  skeleton  of  this  bird,  that 
the  number  of  segments  in  the  spinal  column  will  be  the  same  as  in 
Sarcorhamphus ;  we  have  been  assisted  in  arriving  at  this  conclusion 
by  a  critical  examination  of  the  ribs  we  have,  as  well  as  the  sternum 
and  sacrum,  that  come  very  near  to  Sarcorhamphus  g  r  y  - 
ph  u  s  . 

The  caudal  vertebrae  are  very  much  modified,  as  they  are,  as  a 
rule,  throughout  the  class ;  the  number  possessed  by  each  species 
of  the  Cathartidae  has  already  'been  given  in  the  talble  above. 

In  the  South  American  condor  a  complete  arcade  is  formed  by 
the  neurapophyses  of  the  coccygeal  vertebrae,  over  the  ultimate  divi- 
sion of  the  myelon,  and  even  the  pygostyle  is  pierced  for  a  short 
distance  to  allow  the  entrance  of  the  nervous  cord.  These  bony 
arches  are  surmounted  by  knoblike  tubercles  throughout  the  series, 
that  show  a  very  feeble  disposition  to  become  bifurcated  at  their 
summits.  Many  of  the  lateral  elements  of  the  vertebrae  are  com- 
bined to  form  diapophysial  processes,  which  in  this  bird,  are  heavy 
and  broad  projections  jutting  from  the  centra  on  eith?r  side,  bent 
downward,  becoming  wider  and  wider  as  Ave  near  the  coccyx, 
to  be  suddenly  suppressed  in  the  ultimate  segment.  A'ery  faint  indi- 
cations of  a  hypapophysis  occur  in  any  of  the  first  three  caudals ; 
in  the  fourth  a  cleft  but  sessile  tubercle  is  seen,  that  leans  forward 
to  rest  upon  the  under  surface  of  the  centrum  of  the  vertebrae  be- 

three  dorsals,  together  forming  a  bone  that  we  believe  every  one  would,  as  the  w-riter 
then  did,  say  was  composed  of  dorsal  vertebrae  alone,  in  spite  of  the  anterior  ribs  not 
joining  the  sternum  by  sternal  ribs.  One  other  case,  and  let  us  take  a  specimen  of  A  s  i  o 
wilsonianus  to  illustrate  it  [sec  Am.  Phil.  Soc.  Proc.  1900,  v.  39,  no.  164, 
p.  682,  fig.  6].  In  this  bird  we  discover,  passing  from  before  backward,  that  the  first 
pair  of  free  ribs  hang  from  beneath  the  transverse  processes  of  the  vertebra  as  diminutive 
bonelets,  as  we  found  them  in  Speotyto.  Now,  the  next  vertebra  behind  this  one  has  all 
the  appearances  of  a  true  dorsal  vertebra  (possessing  the  lofty  neural  spine,  etc.) ;  but 
the  ribs  still  fail  to  connect  with  the  sternum  by  sternal  ribs.  These  three  varieties 
may  be  again  divided  when  we  come  to  consider  the  appearance  or  nonappearance  of 
uncinate    processes   upon   three   ribs,    a   condition   which   likewise   varies. 
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Jl^.-f3. 


Pygostyles   of   various   Old    and    New   \\'orId   vultures    and    Hawks 


Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 


ia.  a')  Sarcorhamphus    gi  yp  h  u  s 

(b.  Z)')Gyparchus   papa 

(c.  c'tCathartesa.  septentrionalis 

((i.  d')Catharista    urubu 

(e.  e')  Neophron  percnopterus 

{f.f)  Gypogeranus   serpentarius 


Fig.  8  (g)  Otogyps  calvus  (after  Lucas) 


Fig.  9  {g')  V  u  1  t  u  r  c  i  n  e  r  e  a   (after  Lucas) 

Fig.  10  (h.  h')  F  a  1  co  s  pa  r  v  er  i  u  s 

Fig.  II  {i.  i')  A  c  c  i  p  i  t  e  r  c  o  o  p  e  r  i 

Fig.  12  (j.j')  M  i  c  r  a  s  t  u  r  b  r  a  c  h  y  p  t  e  r  u  s 

Fig.  13  (^.  fe')  Circus   hudsonius 

Fig.  14  (i.  /')  Polyborus  tharus 
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yond ;  in  the  last  two  this  process  becomes  much  larger,  and  is  evi- 
dently made  up  of  the  haemapophyses  of  the  vertebrae,  for  in  each 
case  it  is  pierced  by  a  delicate  haemal  canal,,  while  the  true  hypa- 
pophysis  is  still  below  and  still  exhibits  the  disposition  to  overlap 
the  vertebrae  beyond.  The  centra  of  the  coccygeal  segments  of  the 
spinal  column  in  the  Cathartidae,  as  among  the  class  generally,  are 
procoelian.  hi  the  coccygeal  vertebrae  of  Gyp  arch  us  papa 
we  find  the  same  general  characters  present  that  we  have  just  attri- 
buted to  S  a  r  c  o  r  h  a  m  p  h  u  s  g  r  y  p  h  us  ;  the  principal  differ- 
ences are  that  the  neural  spines  are  more  lofty  and  only  the  ultimate 
hypapophyses  form  a  perfect  haemal  canal,  the  anterior  ones  being 
only  grooved.  Among  the  vultures  the  first  caudal  vertebra,  free 
in  some  specimens,  anchyloses  with  the  sacrum  in  others. 

In  Cathartesa.  septentrionalis  the  neural  canal  is 
complete  throughout  the  chain  and  enters  the  pygostyle  for  some 
little  distance ;  the  haemal  canal  does  this  also  below,  but  this  latter 
only  passes  through  two  of  the  hypapophyses  of  the  last  two  caudals, 
these  processes  being  but  feebly  developed  in  the  others.  The 
diapophyses  in  this  vulture  become  gradually  broader  and  shorter 
as  we  leave  the  sacrum.  Catharista  exhibits  about  the  same 
peculiarities  with  regard  to  its  caudal  vertebrae  as  we  see  in 
Cathartes   a.   septentrionalis    [pi.  13,  fig.  28]. 

JMr  Lucas  tells  me  that  he  counts  seven  caudal  vertebrae  both 
in  O  t  o  g  y  p  s  c  a  1  v  u  s  and  \'  u  1 1  u  r  c  i  n  e  r  e  a  ;  he  also 
kindly  furnishes  me  with  outline  sketches  of  the  pygostyles  of  these 
two  vultures,  which  we  give  below  as  we  compare  them  with  others 

[fig.  8  (g),9  (g-')] 

It  will  be  observed,  from  the  figures  presented  in  the  accompany- 
ing cuts,  that  as  a  rule  the  coccyx  among  the  Cathartidae  is  more 
or  less  parallelogramic  in  outline,  with  well  defined  angles ;  on  the 
other  hand,  among  the  Falconidae  and  their  allies,  this  bony  plate 
is  drawn  upward  and  backward  into  a  rounded  point. 

Neophron  has  a  strong  tendency  falconward  in  this  respect,  less 
marked  in  Gypogeranus. 

The  number  of  the  dorsovertebral  ribs  in  any  of  the  Cathartidae 
can  easily  be  ascertained  by  consulting  the  table  I  have  given  above, 
as,  of  course,  every  dorsal  vertebra  has  its  pair  of  free  dorsal  ribs, 
these  being  articulated  in  'the  usual  manner  with  the  sternum,  by  the 
intervention  of  the  sternal  ribs.  The  ribs  as  found  among  our 
American  vultures  are  very  robust  and  strong  bones,  which  is  quite 
in  keeping  with  the  general  massiveness  of  the  skeleton  of  this  family. 
As  is  most  usual  in  the  class  Aves,  the  neck  bearing  the  capitulum 
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of  the  rib  at  its  extremity  lengthens  as  we  pass  backward  toward 
the  pelvic  end  of  the  body,  in  due  proportion  does  the  one  bearing 
the  tuberculum  shorten,  until  in  the  latter  we  have  the  transverse 
process  of  the  vertebra,  in  the  last  dorsal,  resting  for  the  outer  third 
of  its  length  against  the  true  neck  of  the  rib  opposed  to  it,  and  the 
tubercular  pedicle  has  become  sessile  with  the  body  of  the  rib. 

The  ribs  of  the  Cathartidae,  or  such  of  them  as  are  found  in  the 
dorsal  division  of  the  spine,  are  very  broad  throughout  their  entire 
lengths,  the  broadest  part  being  found  at  their  superior  thirds ;  this 
transverse  compression  gives  rise  to  sharp  anterior  and  posterior 
borders,  and  long  elliptical  facets,  placed  longitudinally  below  for 
the  sternal  ribs. 

All  of  the  dorsal  ribs  support  epipleural  appendages  in  the  Ca- 
thartidae, and  they  are  anchylosed  to  the  posterior  margins  of  these 
bones,  below  the  middle  of  their  shafts.  We  believe  that  this  is  the 
case  in  the  vast  majority  of  the  Falconidae,  including  the  Old 
World  vultures.  These  unciform  offshoots  of  the  ribs  are  very 
widespreading  and  prominent,  more  so  among  the  American  vul- 
tures than  in  an}-  of  the  hawks  or  eagles,  and  as  a  rule  overlap 
the  rib  immediately  behind  them,  but  never  two  consecutive  ones, 
as  ni  some  birds. 

There  are  some  ver)^  interesting  ai\d  distinctive  differences  be- 
tween the  ribs  of  the  Cathartidae  and  those  bones  as  they  occur 
among  the  Falconidae  and  the  vulturine  Raptores  of  the  continent; 
these  differences  are  principally  due  to  the  various  patterns  as- 
sumed by  the  epipleural  appendages  now^  under  consideration,  as 
well  as  changes  in  form  of  the  bodies  of  the  ribs  themselves. 

Our  figures,  herewith  presented,  exhibit  these  differences  so  well, 
that  it  seems  to  render  any  special  description  unnecessary.  Especial 
attention,  however,  is  invited  to  the  form  assumed  by  the  epipleural 
process,  and  the  relative  width  of  the  body  of  the  rib.  They  attest, 
even  in  this  minor  character,  to  the  affinities  of  the  various  forms 
compared.  Xeophron  practically  agrees  with  the  Falconidae,  and 
the  Cathartidae  exhibit  a  family  character  peculiar  to  themselves. 
Attention  is  particularly  invited  to  the  descending  part  of  the  epi- 
pleural appendage  in  our  vultures,  and  this  is  most  strongly  marked 
in  the  ribs  from  the  middle  of  the  dorsal  series ;  it  being  entirely 
absent  in  the  Falconidae  and  their  allies. 

The  first  dorsal  rib  in  Gypogeranus  serpentarius 
bears  no  epipleural  appendage ;  in  the  second  it  is  broad  and  short, 
with  a  minute  descending  process  below,  very  close  to  the  margin 
of  the  rib;  in  the  third  this  unciform  appendage  is  long  and  narrow, 
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and  is  in  contact  with  the  rib  for  its  entire  length,  sloping  away 
below;  in  the  last  dorsal  it  appears  only  as  an  increased  widening 
of  the  rib  for  a  certain  distance  along  the  usual  site  of  its  occupancy. 
Sternal  ribs  agree  wath  the  dorsal  ribs  in  being  strong  and  robust; 
they  possess  quite  extensive  quadrate  facets  for  sternal  articulation 
at  their  lower  ends,  and  these  bones  when  articulated  in  situ  are  so 
placed  that  their  anterior  faces  are  visible  from  a  direct  lateral  view. 


Fig.  15  Ribs  of  Cathartidae  and  Falconidae;  «;,  rib  from  anterior  dorsal  vertebra,  left 
side,  Gymnogyps;  »i.  the  same  from  the  second  dorsal  vertebra  of  Catharista 
u  r  u  b  u  ;  o,  the  same  from  Neophron  percnopierus;  p,  the  same  trom 
Circus    hudsonius.     All  natural  size. 

Their  posterior  ends  are  progressively,  fro^m  before,  backw^ard, 
curved  in  such  a  manner  as  to  preserve  the  oval  form  of  the  chest 
walls,  and  are  very  much  dilated  as  we  proceed  in  that  direction ;  at 
their  distal  extremities  they  support  the  usual  facets  for  the  verte- 
bral ribs.  In  the  Secretary  vulture  they  become  very  much  com- 
pressed from  side  to  side  as  we  examine  them  successively  in  the 
order  referred  to,  and  in  this  course,  too,  in  some  of  the  Falconidae, 
they  become  curved  in  an  anteroposterior  direction,  the  concave 
margin  being  in  front.  In  these  birds,  and  in  Neophron,  the  sternal 
ribs  are  seen  to  be  much  slenderer  than  corresponding  bones  in  the 
Cathartidae  [see  f[g.  15]. 
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S  a  r  c  o  r  h  a  m  p  h  u  s  g  r  y  p  h  u  s  has  three  sacral  ribs  upon 
either  side;  the  first  two  pair  support  epiplcurd  appendages  and 
articulate  with  the  sternum  through  the  agency  of  well  developed 
sternal  ribs.  The  last  pair  are  devoid  of  unciform  projections,  and 
their  sternal  ribs  in  turn  articulate  by  their  distal  extremities  and  a 
small  portion  of  their  distal  and  anterior  margins  along  the  posterior 
borders  of  the  sternal  ribs  in  front  of  them,  their  points  coming 
within  about  a  centimeter  of  the  costal  border  of  the  sternal  body  on 
either  side.  Gymnogyps  will  probably  be  found  to  possess  the 
same  arrangement  of  its  sacral  ribs  as  has  just  been  described  here 
as  obtaining  in  the  Condor.  Gyparchus  possesses  two  pairs  of  these 
ribs,  both  articulating  with  the  sternum  by  sternal  ribs  that  are  the 
largest  and  longest  of  the  series.  The  first  pair  have  unciform  pro- 
cesses. Sometimes  in  this  species  an  additional  rudimentary  pair 
are  found  to  exist,  and  belong  to  the  next  vertebra  beyond,  but  all 
the  distinctive  characters  of  the  upper  part  of  a  rib  have  been  ab- 
sorbed by  the  under  surface  of  the  iliu/m,  so  that  this  pair  almost 
has  the  appearance  of  being  offshoots  from  the  ossa  iniionunata. 

In  Cathartes  a.  septentrionalis  we  discover  two  pairs 
the  first  connecting  with  perfect  sternal  ribs  coming  from  the  ster- 
num below,  and  support  epipleural  appendages ;  the  last  are  without 
them,  and  otherwise  behave  as  we  described  the  ultimate  pair  in 
Sarcorhamphus.  Passing  to  Catharista,  we  find  the  same  arrange- 
ment present- as  in  Cathartes  a.  septentrionalis,  but 
in  addition  a  pair  of  rather  long  styliform,  rudimentary  ones  are 
found,  with  their  capitula,  tubercula,  and  their  necks  aborted  as  in 
Gyparchus,  though  evidently  belonging  originally  to  the  next  verte- 
bra in  order.  So  then,  among  the  Cathartidae  the  variations  observ- 
able among  the  plans  for  the  sacral  ribs  resolve  themselves  into  the 
following  four  classes :  as  to  the  number  of  pairs;  as  to  the  presence 
or  absence  of  rudimentary  ribs;  as  to  the  method  of  articulation  of 
the  last  pair  of  stenlal  ribs,  i.  e.  whether  these  descend  to  the  ster- 
num or  not ;  and  finally,  as  to  the  arrangement  of  the  unciform  ap- 
pendages. 

Turning  to  the  vultures  of  the  Old  World,  we  find  that  Neo- 
phron percnopterus  has  a  free  pair  of  sternal  ribs  that 
articulate  with  the  sternum,  but  no  sacral  ribs  that  join  them  from 
above.  Similar  ribs  are  found  in  V  u  1 1  u  r  c  i  n  e  r  e  a  and  Gyps 
bengalensis,  "  but  they  do  not  even  reach  the  sternum " 
[Lucas].  The  authority  just  quoted  further  states  that  in  Oto- 
g  y  p  s   c  a  1  v  u  s    "a  very  small  floating  rib  is  attached  throughout 
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its  entire  length  to  the  last  articulated  sternal  rib."  This  no  doubt 
occurs  upon  both  sides  and  corresponds  to  what  we  found  in 
Gypogeranus,  only  the  rib  is  longer  in  this  latter  vulturine  falcon. 
Cases  of  asymmetry  no  doubt  occur  among  many  or  all  of  these 
various  arrangements,  as,  for  example,  in  the  skeleton  of  M  i  c  r  a  s  - 
t  u  r  b  r  a  c  h  y  p  t  c  r  u  s  at  hand,  we  find  six  sternal  ribs  on  the 
left  side  all  meeting  the  sternum,  and  but  five  upon  the  right,  the 
sixth  one  articulating  with  the  posterior  border  of  the  sternal  rib  in 
front  of  it. 

Scapular  arch,  sternum  and  pectoral  limb.  All  the  bones  of  the 
shoulder  girdle  are  well  developed  in  the  family  of  birds  now  under 
consideration,  and  none  of  them  are  fused  one  with  the  other,  or 
with  the  sternum.  There  is  a  very  great  similarity,  both  in  outline 
and  general  appearance  of  this  arch  as  it  exists  in  the  Cathartidae, 
and  to  this  we  may  add  that  when  the  bones  forming  it  are  in  situ 
in  the  articulated  skeleton  they  present  a  pattern  that  not  only  pos- 
sesses a  common  resemblance,  but  is  peculiar  to  the  family,  and  dif- 
fers very  decidedly  from  the  vultures  of  the  Old  World  and  from 
the  Falconidae.  We  find  in  our  present  subjects  that  the  sternal 
extremities  of  the  coracoids  are  very  much  expanded  in  a  transverse 
direction,  that  they  touch  each  other,  mesiad,  when  articulated  in  the 
sternal  grooves  or  beds  designed  for  them.  These  dilated  ends  are 
scooped  out  on  their  posterior  aspects  where  the  pneumatic  foramina 
occur,  and  roughened,  while  in  front  the  surface  is  smooth,  convex 
from  side  to  side,  and  continuous  with  the  general  surface  of  the 
shaft.  The  inferior  side  is  occupied  for  more  than  its  inner  half  by 
the  facet  for  articulation  with  the  sternum  ;  this  is  broadest  mesiad, 
narrowing  in  each  bone  as  we  proceed  outward.  The  outer  angle  is 
truncate  and  presents  an  upturned  tip  of  bone,  and  a  face  that  is 
directed  outward.  \>ry  little  shaft  can  be  'boasted  of  by  these 
bones,  for  no  sooner  do  the  fanlike  lower  ends  commence  to  merge 
into  a  shaft,  than  dilatation  immediately  sets  in  again  to  form  the 
great  tuberous  heads  that  constitute  the  opposite  and  superior  ex- 
tremities. More  of  a  true  shaft  exists  in  Catharista  than  in  any 
other  of  these  vultures,  for  the  coracoids  are  proportionately  longer 
in  this  species ;  in  all  it  is  more  or  less  compressed  from  before, 
backward,  rounded  externally,  sharper  within,  where  in  each  bone 
it  is  pierced  midway  by  an  elliptical  foramen,  such  as  is  found  in  the 
owls  and  other  birds.  This  last  feature  is  scarcely  perceptible  in  the 
Carrion  crow.  In  each  the  facet  for  the  scapula  is  behind  and 
rather  toward  the  merlian  plane ;  it  is  placed  transversely  upon  the 
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bone,  occupying  the  upper  surface  of  the  scapular  process,  and  is 
continuous  with  the  shallow  glenoidal  facet  that  is  seen  on  the  outer 
aspect.  The  coracoids  terminate  superiorly  in  rounded  heads  that 
are  flattened  from  side  to  side,  and  present  upon  their  mesial  aspects 
smooth  surfaces  for  the  broad  clavicular  limbs.     The  blades  of  the 


Fig.    i6^"Right'"  coracoid    of  Gymnogyp 
viewed    from    in    front.     Life    size 


scapulae  are  short  and  broad,  being  curved  outward,  with  rounded 
points ;  they  never  reach  back  nearly  so  far  as  the  pelvis,  but  gen- 
erally overlap  the  last  pair  of  dorsal  ribs.  •  The  heads  of  these 
bones  are  flattened  from  above  downward,  curled  up  on  their  inner 
aspects,  so  as  to  aflford  surface  to  articulate  with  the  points  of  the 
clavicular  ends,  while  externally  they  present  raised  elliptical  facets 
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that  go  to  complete  the  glenoid  cavities  of  each  shoulder  joint.  The 
entire  anterior  margin  of  a  scapula  is  devoted  to  the  articular  facet 
for  the  coracoid. 

The  glenoid  cavity  formed  by  the  approximation  of  these  two 
bones  is  quite  deep  and  extensive,  and  I  find  no  os  humero  scapulare 
present.  Os  furcula  is  of  the  broad  U-shaped  pattern.  Superiorly 
this  bone  presents  for  examination  the  great  flattened  ends  that 
articulate  with  the  coracoids  and  scapulae  on  either  side ;  these  are 
drawn  out  into  rounded  points  behind  to  reach  the  latter,  while  a 
limited  smooth  surface  on  the  outer  aspect  of  either  limb  comes  in 
contact  with  a  similar  surface  on  each  of  the  former.  All  the 
mesial  surface  of  the  os  furcula  is  smooth  and  devoid  of  any  points 
of  particular  interest  [pi.  13,  fig.  28].  Externally  and  above,  we 
find  the  entrances  to  the  great  air  passages,  for  they  are  more  than 
foramina,  that  lead  into  the  bone.  No  hypocleidium  projects  from 
the  thoroughly  united  clavicles  of  these  birds  'below,  but  a  little  ridge 
occupies  the  usual  site  beneath  and  a  characteristic  tip  projects  from 
in  front  in  all  of  them.  Behind,  the  borders  are  rounded ;  in  front, 
they  are  sharpened  and  produced  out  to  the  point  of  the  aforesaid 
tip  or  anterior  projection.  With  the  scapular  apparatus  in  position, 
we  find  that  the  axis  of  the  shafts  of  the  coracoids  is  in  line  with 
the  long  axis  of  the  sternal  body;  that  these  bones  diverge  from 
each  other  at  an  angle  that  is  equal  to  the  angle  of  the  clavicular 
fourchette.  From  behind  their  heads  the  articulated  scapulae 
spring  out  at  nearly  right  angles,  and  pass  backward  parallel  with 
each  other,  to  be  deflected  outward  only  as  we  near  their  posterior 
points  or  extremities.  After  closing  in  the  large  "  tendinal  fora- 
mina "  by  its  broad  superior  dilatations,  the  furcula  dips  directly 
backward  to  bring  its  lower  arch  into  the  recess  of  the  anterior 
concavity  of  the  carina  of  the  sternum,  but  it  never  touches  this 
bone  at  that  point,  and  its  near  approach  seems  to  vary  for  the 
same  species ;  it  is  quite  distant  in  a  skeleton  of  the  King  vulture  at 
hand ;  while  in  another  it  comes  much  nearer. 

In  the  vast  majority  of  the  diurnal  Falconidae  of  this  country, 
and,  no  doubt,  in  those  of  the  Old  World  too,  the  clavicular  heads 
present  a  much  more  intimate  articulation  vv^ith  the  superior  ends 
of  the  coracoids  than  we  have  just  ascribed  to  the  Cathartidae. 
This  arrangement  is  closely  followed  by  Neophron,  and,  in  short, 
the  entire  scapular  apparatus  of  this  bird  is  indubitably  stamped 
with  the  well  known  characteristics  that  mark  this  arch  among  the 
hawks  and  eagles. 
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Figures  ly  and  i8  exhibiting  the  method  of  articulation  of  tlie 
bones  of  the  shoulder  girdle,  holds  good  for  all  members  of  the 
Cathartidae,  and  in  thcni  the  clavicular  head  simply  rests  against  the 
inner  side  of  the  coracoidal  capitulum,  while  on  the  other  hand  in 
Neophron  and  in  many  of  the  Falconidae,  if  not  in  all  of  them,  the 
coracoid  is  actually  molded  upon  the  clavicular  head,  or  perhaps  it 
had  better  be  said,  that  the  latter  is  accurately  impressed  by  the  head 
of  the  coracoid  with  which  it  articulates,  the  articulation  being  very 
close  and  intimate.  As  it  is,  it  stands  as  another  good  character 
pointing  to  the  affinities  of  the  Old  World  vultures  and  Falconidae, 
as  separated  from  the  family  now  under  consideration. 


Fig.    17 


Fig.    18 


Articulations    of   the   bones    of   the   shoulder    girdle.      (Outer  aspect.      Natural   size) 
Fig.    17   Cat  h  arista     urubu.     Natural    size 

Fig.    18  Neophron     percnopterus;     natural    size.  Left    lateral    view    in    each 
case;   tt,   os  furcula;  8,   scapula;  a,  coracoid  i  j  ^jtl    , 

Among  the  Cathartidae  we  find  the  stcmiDu  to  be  a  bone  that 
varies  somewhat  in  its  form  for  the  several  gener.a  of  the  family. 
In  the  first  place,  it  presents  no  distinct  manuibrium  as  it  does  in 
Neophron  and  in  the  Falconidae,  this  feature  being  supplanted  by 
a  massive  and  tuberous  promontory  in  the  median  line,  over  which 
the  broad  concave  corocoidal  grooves  meet  at  the  middle  point 
above.  From  thence  these  grooves  are  produced  shallower,  nar- 
rower, and  less  distinct  to  the  deep  pneumatic  fossae  that  are  found 
upon  either  side,  and  which  are  situated  just  below  the  facet  for  the 
first  sternal  rib  on  the  costal  border  in  all  Cathartidae.  The  body 
of  the  sternum  is  oblong  and  deeply  concave,  being  wider  behind 
than  it  is  anteriorly,  and  longer  for  its  width  in  Catharista  than  it 
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is  ill  any  other  representative  of  the  family.  The  general  internal 
surface  is  very  smooth  and  rounded,  there  being  not  even  any 
median  indication  of  the  position  of  the  keel. 

All  of  the  borders  of  the  sternum  are  sharp  and  thin,  except  the 
anterior  moieties  of  the  lateral  ones,  and  these  are  more  (Gym- 
nogyps)  or  less  (Cathartes)  occupied  by  the  facets  for  the  sternal 
ribs.  These  latter  are  small  i)arallelograms,  varying  in  size  accord- 
ing to  the  rib  they  support,  being  placed  transversely  and  tipped 
slightly  outward,  and  separated  from  each  other  by  subelliptical 
depressions  that  show  the  pneumatic  openings  at  their  bases.  Upon 
its  pectoral  aspect  the  body  of  the  sternum  is  likewise  smooth,  and 
presents  for  examination  the  prominent  pectoral  ridges,  on  either 
side,  which  originate  in  eminences  in  the  middle  of  the  costal 
borders  to  he  produced  backward  and  terminate  just  anterior  to 
the  midxiphoidal  prolongation  at  the  base  of  the  keel.  This  latter 
is  very  deep  and  strong  in  all  of  the  Cathartidae;  commencing,  as 
it  does,  below  and  within  the  manubrial  prominence,  it  extends  to 
the  extremity  of  the  sternal  body  behind.  Its  anterior  margin  is 
always  thickened,  as  is  its  inferior  border  in  Gyparchus  and  the  con- 
dors. A  well  marked  muscular  line  is  found  on  either  side  of  the 
keel,  a  few  millimeters  within  its  inferior  boundary,  extending  from 
the  carinal  angle  to  be  gradually  lost  before  arriving  at  the  posterior 
termination  of  this  part  of  the  sternum.  It  is  less  distinct  in 
Gyparchus  and  the  condors. 

There  is  no  exception  among  the  Cathartidae  to  the  fact  that  the 
xiphoidal  end  of  the  sternum  exhibits  a  number  of  patterns  for  the 
same  species ;  a  circumstance  that  may  be  due  to  slight  differ- 
ences in  age,  but  which,  nevertheless,  detracts  from  the  reliability 
of  this  bone  as  a  structure  upon  which  to  base  classificatory  indi- 
cations. When  we  come  to  examine  a  sufficiently  large  series  of 
sterna  from  any  species  of  the  Cathartidae,  it  will  not  appear 
strange  to  us  that  the  figures  of  this  bone,  as  presented  to  us  by 
different  workers,  never  appear  to  agree  in  outline,  any  more  than 
do  their  written  descriptions  of  the  sterna  of  these  vultures. 
This  is  due,  as  we  have  just  remarked,  to  the  variations  to  be  seen 
in  the  notches  and  foramina  of  the  hinder  portion  of  the  body  of 
the  bone;  but  more  especially  the  foramina,  and  the  notching  is 
pretty  constant  for  any  particular  species.  This  variation  is  ex- 
tended to  the  Old  World  vultures,  as  well  as  to  many  of  the  true 
Falconidae. 
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As  a  good  instance  of  it  \vc  may  select  as  illustration  various 
sterna  and  descriptions  of  sterna  of  Cathartes  a.  septen- 
trional i  s  . 

In  the  xiphoidal  exlremity  of  the  sternum  of  this  vulture,  there 
is  an  inner  notch  and  an  outer  foramen  upon  the  left  side,  and 
two  notches  upon  the  right,  the  outer  one  of  which  is  almost  a 
foramen.  Now.  in  a  specimen  in  the  United  States  Army  Medical 
Museum,  the  sternum  is  singly  notched  upon  either  side,  and  no 
foramina  at  all.  Specimen  no.  6897  of  the  Smithsonian  Collections 
is  similarly  notched,  but  has  an  outer  foramen  on  the  left  side  and 
two  of  them  on  the  right.  No.  692  of  the  same  collection  is  also 
similarly  notched  and  has  in  addition  a  foramen  only  on  the  right 
side  external  to  the  notch. ^ 

^Ir  T.  C.  Eyton,  in  his  Ostcologia  Ariuiii  [London.  1867],  in  a 
half  view  of  the  sternum  of  Cathartes  a.  septen- 
trional i  s ,  found  it  as  in  specimen  692  just  referred  to  above, 
only  the  foramen  was  somewhat  larger  [pi.  i,  iig.  2].  We,  how- 
ever, read  in  the  text  of  his  work  [p.  19,  20]  "  Sternum  in  general 
shape  similar  to  Sarcorhamphus.  Imt  with  two  large  fissures  on  the 
posterior  margin  next  the  keel,  and  two  fissures  exterior  to  them  ; 
the  remaining  portions  of  the  skeleton  are  very  similar  except  in 
measurement." 

Now  here  is  a  writer  who  actually  contradicts  his  own  drawings 
by  the  statement  he  makes  in  the  text,  and  we  can  only  believe, 
that  Mr  Eyton  could  have  been  led  into  such  an  apparent  error 
by  having  several  specimens  of  the  sternum  of  this  bird  at  his 
disposal,  availing  himself  of  one  for  his  drawing  and  of  another 
for  his  description,  perhaps  at  a  later  date. 

Now  all  the  sterna  I  have  examined  of  C  a  t  h  a  r  i  s  t  a  u  r  u  b  u 
have  two  notches  upon  either  side  of  the  carina,  yet  Eyton  figures 
the  sternum  of  this  vulture  with  a  large,  elliptical  foramen  upon 
either  side  in  lieu  of  a  pair  of  the  notches  [cf.  "Cathartes 
n  ige  r  "]. 

The  various  forms  taken  on  by  the  sternum  of  Cathartes  a. 
septentrionalis,  and  what  I  have  said  about  them,  applies 
likewise  to  the  sternum  of  Gypa  rebus  papa,  and  I  have 
examined  a  number  of  specimens  and  read  Eyton's  remarks  in  the 
case,  too,  both  of  which  go  to  prove  it.     And.  in  short,  it  will  prob- 

1  In  my  Osteology  of  the  Cathartidae  I  present  figures  of  these  various  sterna  of 
Cathartes  a.  septentrionalis,  but  those  figures  are  not  reproduced  in 
(he  present  connection. 
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aWy  apply  in  general  to  all  of  the  Cathartidae,  it  having  been  noticed 
by  a  number  of  anatomical  writers  of  authority,  Owen  among 
others,  wdio  speaks  of  it  in  his  Anatomy  of  J\vichrates.  Undoubt- 
edly age  has  much  to  do  with  the  condition,  and  I  am  quite  sure  it 
has  among  the  Falconidae  where  the  same  condition  exists.  Mr 
F.  A.  Lucas,  who  kindly  examined  the  specimens  of  the  Old  World 
vultures  in  the  Natural  Science  Establishment  at  Rochester  for  me, 
writes,  "  You  wmII  notice  that  the  right  sternal  foramen  of 
Neophron  is  closed  (referring  to  a  specimen  sent  to  the  Army  Medi- 
cal Museum)  ;  this  was  also  the  case  with  a  second  specimen,  wdiile 
a  third,  somewhat  younger,  had  the  foramen  open,  but  much  smaller 
than  the  left.  A  specimen  of  Neophron  from  North  India  has  both 
foramina  open,  and  there  are  a  few^  trifling  differences  between  its 
skull  and  that  of  the  Abyssinian  specimens." 

The  keel  of  the  sternum  in  Gyparchus  has  the  anteroposterior 
curve  along  its  lower  margin,  as  we  find  it  in  Gymnog\'ps  and 
Sarcorhamphus  (S.  gryphus,  G.  California  n  us);  this 
outline  is  faintly  imitated  by  Catharista,  but  in  this  bird  the  border 
is  not  nearly  so  thick  in  proportion.  Cathartes  has  a  convexity 
peculiarly  its  own,  as  distinguishing  it  from  others  of  the  family. 
The  sternum  is  eminently  falconine  among  the  Old  World  vultures 
in  its  general  form  and  outline. 

Professor  Owen,  contrasting  the  relative  lengths  of  the  segments 
of  the  pectoral  limb  as  observed  in  the  class,  refers  to  it  as  found 
in  the  "powerful  raptorial  flyers,"  as  showing  an  intermediate  and 
more  harmoniously  balanced  proportion  of  the  several  segments. 
This  is  the  case,  in  a  marked  degree,  with  our  American  vultures, 
for  here  we  find  almost  perfect  examples  of  relative  proportionment 
among  arm,  forearm,  and  pinion,  not  only  as  regards  lengths,  but 
the  calibers  of  these  long  bones.  We  present  a  table  of  the  lengths 
of  segments  of  the  pectoral  limb,  given  in  centimeters  and  fractions 
of  the  same,  for  the  members  of  the  family  under  consideration, 
and  add  also  measurements  taken  from  Gypogeranus  and  Neo- 
phron percnopterus  for  the  sake  of  comparison.  In  all 
of  the  long  bones  the  straight  line  joining  the  points  farthest  apart 
in  distal  and  proximal  extremities  was  taken  as  the  line  to  measure 
upon ;  in  the  pinion,  it  was  the  straight  line  let  fall  from  the  highest 
point  in  the  metacarpus  to  the  extreme  tip  of  the  distal  phalanx, 
the  limb  being  closed. 
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TABLE  SHOWING  THE  LENGTHS  OF  THE  BONES  OF  THE  PECTORAL  LIMB 
IN  THE  CATHARTIDAE,  GIVEN  IN  CENTIMETERS;  ALSO  OF  NEO- 
PHRON   PERCNOFFERUS  AND   GYPOGERANUS 


SPECIES 


Gymnogyps   califomianus. . . 
Sarcorhainphus    gryphus... 

Gyparchus    papa 

Cathartes  a .  septentrionalis 

Catharista    urubu 

Neophron    percnopterus. .  .  . 
Gypogeranus   serpentarius. . 


HUMERUS 

RADIUS 

27.8 

31.2 

27 

30.3 

17 

20.4 

14-5 

16.6 

14 

151 

14-5 

16.7 

18.5 

19 

ULNA 


32. 

31 
21  , 

17 
16 

17- 
19 


PINION 


24. 

23 

15 

14 

14 

14 

18, 


In  considering  the  relative  position  of  points  upon  these  segments 
during  the  course  of  our  remarks,  we  must  consider  the  bony 
framework  of  the  wing  as  drawn  up  alongside  the  body  in  a  state 
of  natural  rest,  as  seen  in  the  King  vulture  [Hayden's  12th  An. 
Rep't,  pi.  15,  fig.  105].  The  head  of  the  humerus  is  bent  not  only 
downward,  but  anconad,  the  reverse  being  the  case  in  the  distal 
extremity  of  the  bone;  these  deflections,  gentle  as  they  are,  and 
extended  to  a  certain  share  of  the  shaft,  give  to  this  "segment,  both 
from  superior  and  lateral  aspects,  the  usual  sigmoidal  curvature. 

At  the  proximal  extremity  we  find  a  well  developed  "  greater 
tuberosity  "  in  the  form  of  the  ordinary  smooth  convex  and  curling 
facet  for  the  glenoidal  cavity  of  the  shoulder ;  below  this  occurs 
the  tuberous  and  projecting  "  ulnar  crest  "  or  "  lesser  tuberosity  '! 
overhanging  a  large  subcircular  fossa,  at  the  base  of  which  we  note 
the  many  pneumatic  perforations,  to  allow  the  entrance  of  air  at 
this  end  of  the  bone.  The  radial  crest  occupies  about  one  third 
(Gyparchus)  or  more  (Cathartes  a.  septentrionalis) 
of  its  usual  site  on  the  superior  aspect  of  the  shaft,  proximad,  ex- 
hibiting all  of  its  most  common  points  of  interest.  It  is  quite 
vertical,  turning  outward  but  very  slightly,  and  strongly  marked 
by  elevated  muscular  lines ;  this  crest  terminates  over  the 
greater  tuberosity  in  a  special  broadened  prominence,  the  continua- 
tion of  its  platelike  portion  beyond.  From  a  dilated  humeral 
head,  we  pass  to  a  smooth  and  even  shaft  that  presents  but 
little  for  our  examination ;  it  is  elliptical  on  section  throughout, 
the   long   or    major   axis    being   vertical,    wdiile   below  and    nearly 
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midway  between  the  extremities  we  observe  a  minute  nutrient 
foramen  that  pierces  the  bone  from  before  backward.  Nearing 
the  distal  end  of  the  humerus,  the  shaft  gradually  expands  in  a 
vertical  direction,  to  support  at  its  termination  all  of  the  characters 
generally  found  there;  these,  as  in  the  case  of  those  at  the 
proximal  extremity,  possess  the  ordinary  ornithic  patterns.  The 
external  condyle  is  raised  above  the  bone  as  a  tuberous  projection 
for  muscular  insertion ;  both  internal  and  external  condyles  are 
produced  anconad  to  form  outstanding  and  lateral  boundaries  to 
a  shallow  olecranon  fossa,  into  which  pass  longitudinal  muscular 
groovelets.  Beyond  the  prominent  and  strongly  developed  "  oblique 
tubercle "  and  "  ulnar  convexity,"  we  find  in  all  of  these  birds  a 
triangular  depression  on  the  palmar  aspect  of  the  bone,  which 
lodges  the  pneumatic  perforations  already  referred  to.  These  bones 
are  very  much  alike  in  their  general  characteristics  among  these 
vultures,  there  being  no  very  decided  points  of  difference  in  them 
beyond  their  size ;  this  applies  pretty  generally  to  the  remaining 
bones  of  the  pectoral  limb.  On  the  palmar  aspect  of  the  bone,  at 
the  base  of  the  greater  tuberosity,  in  Gyparchus,  we  find  a  deep  pit 
that  is  not  observed  in  the  humerus  of  any  other  member  of  this 
family,  though  its  site  is  marked  in  all  by  a  very  shallow  depression. 

In  the  condors  we  find  the  radius  straight  and  nearly  parallel  with 
the  ulna;  particularly  is  this  the  case  .in  Gymnogyps,  where  for 
the  distal  two  thirds  of  its  extent  the  interosseous  space  is  of  nearly 
an  equal  width ;  on  the  other  hand,  the  bone  is  very  much  bent  in 
Cathartes  a.  septentrionalis,  but  here  it  corresponds 
with  a  corresponding  curvature  of  its  fellow,  and  little  change  is  ex- 
perienced in  tlie  interosseous  space.  As  a  rule,  the  shaft  of  the 
radius  is  subtrihedral  in  form  throughout  its  length,  this  being  due 
to  some  extent  to  the  prominent  muscular  lines  on  it.  A  transverse 
facet  occupies  the  entire  extent  of  the  distal  aspect  of  its  expanded 
'outer  end,  and  articulates  as  usual  with  the  radiale  of  the  wrist. 
The  facet  for  the  oblique  tubercle  on  the  humerus  is  seen  to  be  an 
elliptical  concavity,  placed  vertically,  with  a  broad  facet  to  its  outer 
side  for  the  ulna. 

One  of  the  features  of  the  ulna  is  the  double  row  of  papillae 
down  the  shaft  for  the  quills  of  the  secondaries.  At  its  proximal 
extremity  the  olecranon  is  but  feebly  produced,  while  inferior  to  this 
point  we  find  in  the  ulnae  of  all  the  Cathartidae  a  long  elliptical  de- 
pression, that  is  quite  characteristic,  and  is  absent  in  Neophron,  and 
the  majority  of  the  Falconidae.     Beyond  this  locality  the  shaft  soon 
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assumes  the  subcylindrical  form,  becomes  gradually  smaller  in 
caliber  and  articulates  distally,  as  usual,  with  the  uliiarc  of  the  car- 
pus. As  in  others  of  the  class,  there  are  but  two  free  bones  in  the 
wrist  of  the  adult  representatives  of  this  family,  viz :  the  uliiarc 
and  radialc,  and  they  have  the  forms  common  to  most  large  birds 
of  ordinary  structure,  and  articulate  in  the  usual  manner. 

Nothing  worthy  of  especial  note  appears  to  characterize  the  carpo- 
rnetacarpus  among  the  Cathartidae,  and  the  bone  varies  but  little 
among  the  several  species  of  the  family,  except  in  point  of  size. 
It  is  composed  of  the  three  metacarpals  fused  together  in  the  most 
usual  method ;  the  whole  being  in  due  proportion  with  the  size  of  the 
skeleton  of  the  species. 

On  the  palmar  side  of  the  second  metacarpal  above,  the  knob 
formed  by  the  coossified  pcntosteon  is  conspicuous,  and  this  is  also 
found  in  Neophron  and  the  Falconidae. 

In  all  the  vultures  a  bony  claw  is  suspended  from  the  end  of 
pollex  digit,  and  it,  too,  is  also  found  in  like  place  in  many  of  the 
Falconidae.  Externally,  this  claw  of  the  pollex  in  the  Cathartidae 
is  covered  by  a  horny  sheath,  in  a  manner  quite  similar  to  the  toes 
of  the  foot.     It  is  very  large  in  the  condors. 

The  second  metacarpal  supports  its  usual  number  of  phalanges, 
the  upper  one  presenting  the  ulnar  expansion,  common  to  this  joint 
in  so  many  birds.  It  is  nonperforated  except  by  pneumatic  fora- 
mina ;  this  limb  in  its  every  bone  being  most  thoroughly  pneumatic 
as  has  already  been  pointed  out  above. 

A  phalanx  is  also  freely  suspended  from  the  last  metacarpal. 
This  is  the  smallest  one  in  hand,  being  about  half  the  length 
of  the  broad  one  of  the  second  metacarpal  alongside  of  which  it 
is  extended.  This  sometimes  develops  a  tuberous  process  from  its 
ulnar  border,  a  feature  that  becomes  quite  prominent  in  Neophron. 

Pelvis  and  the  lower  extremity.  Viewing  the  pelvic  bone  from 
above  as  it  occurs  in  the  Cathartidae,  we  find  that  it  is  only  in 
Cathartes  a.  septentrionalis  that  the  ilia  fails  to 
meet  the  superior  border  of  the  sacral  crista  in  front.  In  this  vul- 
ture quite  an  interspace  exists  between  the  ilium  and  this  neural 
crest  of  the  sacrum  upon  either  side,  which  amounts  to  8  milli- 
meters at  the  narrowest  place,  and  the  aforesaid  spine  is  flattened 
out  therein.  Gyparchus  makes  the  next  approach  to  this  condition. 
In  all  the  others  of  the  Cathartidae  the  ilia  meet  for  a  greater  or  less 
distance  mesiad  in  this  locality,  and  slope  away  laterally,  being  most 
horizontal   in  the   Turkey  buzzard.       Upon   comparing  the  dorsal 
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views  of  the  pelves  of  C  a  t  h  a  r  t  e  s  a  .  s  e  p  t  e  n  t  r  i  o  n  a  1  i  s 
and  Catharista,  it  will  be  observed  that  an  entire  vertebra 
of  the  sacrum  protrudes  beyond  the  ilia  anteriorly  in  the  first  named, 
which  is  not  the  case  in  the  Carrion  crow.  In  fine,  from  what  we 
can  see  from  the  superior  aspects  of  the  pelves  of  the  two  vultures 
we  have  been  comparing,  there  are  some  very  good  differential 
characters  to  be  met  with  in  this  family. 

Interdiajx)physial  foramina  constitute  a  marked  feature  of  the 
hinder  part  of  the  sacrum.  There  is  a  double  middle  row,  always 
very  perfect,  and  a  scattered  outside  row  upon  either  side.  They 
are  best  marked  in  Cathartes ;  next  in  Catharista ;  less  so  in  Gypar- 
chus,  and  least  of  all  in  the  condors,  where  they  are  confined  to 
the  interspaces  among  the  ultimate  sacral  vertebrae,  and  are  com- 
paratively of  no  very  great  size. 

The  anterior  margins  of  the  ilia  are  finished  off  above  by  a 
smooth  and  raised  border,  with  jagged  edges  in  front,  which  are 
produced  over  the  outer  ends  of  the  transverse  processes  of  the 
first  sacral  vertebrae  in  Cathartes  and  the  condors.  This  border 
is  carried  backward  a  certain  distance,  to  be  lost  in  the  true  gluteal 
ridge,  of  which  it  is  the  anterior  extension.  It  is  less  prominent  in 
Gyparchus,  as  seen  in  a  good  life-size  figure  of  the  pelvis  of  this 
vulture  given  by  Eyton  in  his  Osteologia  Avium. 

The  last  sacral  vertebra,  in  all  of  the  Cathartidae,  although  well 
anchylosed  with  the  one  next  beyond,  is  never  completely  grasped 
by  the  iha,  its  transverse  processes  always  projecting  a  little  behind 
[see  pi.  14,  fig.  29]. 

The  gluteal  ridges  meet  then  at  a  point,  mesiad,  in  such  of  these 
vultures  as  have  the  ilia  in  contact  at  a  greater  or  less  distance 
beyond  the  antitrochanters ;  from  this  point  they  diverge  to  form 
bounding  lines  to  the  postacetabular  region,  being  carried  in  their 
course  above  the  antitrochanters,  in  whose  neighborhood  they  form 
lateral  angles,  to  be  directed  backward  to  terminate  behind  in  the 
produced  iliac  processes,  one  on  either  side. 

Generally  speaking,  the  preacetabular  region  is  concaved  upon 
either  side,  while  the  postacetabular  is  convexed,  and,  as  in  all 
Accipitres,  faces  upward  and  backward  [pi.  13.  fig.  28],  the 
hinder  part  of  the  pelvis,  as  it  were,  being  deflected. 

The  under  side  of  the  iliac  surfaces  anteriorly  are  roughly  in  the 
horizontal  plane,  and  the  neural  canal  in  the  sacrum  in  this  part 
of  the  pelvis  is  subelliptical  in  form,  with  the  major  axis  placed  in 
the  vertical  direction.     In  all  of  the  Cathartidae  the  first  sacral  ver- 


OSTEOLOGY   OF   BIRDS  45 

tebra  supports  a  hypapophysial  process  below.  It  is  best  developed 
in  Gymnogyps,  where  it  possesses  lateral  wings  and  upon  its 
anterior  face  bears  a  small  facet  for  articulation  with  a  similar 
process  upon  the  centrum  of  the  last  dorsal  vertebra. 

In  the  condors,  this  platelike,  laterally  compressed  hypapophysis, 
coossified  as  it  is  with  the  lesser  one  of  the  vertebra  next  behind, 
with  its  centrum  also  compressed  and  deep,  gives  to  the  anteroin- 
ferior portion  of  this  bone  a  very  odd  appearance  not  enjoyed  by 
the  pelvis  of  the  other  species.  For  instance,  no  such  feature  is 
present  in  Neophron,  an  Old  World  vulture  that  agrees  more  or 
less  with  the  Falconidae  in  this  particular.  The  double  foramina 
for  the  exit  of  the  sacral  nerves  are  present  upon  the  sides  of  the 
midsacral  vertebrae,  and  present  nothing  worthy  of  special  notice ; 
they  arc  as  we  find  them  in  most  birds. 

Passing  to  an  under  view  of  the  pelvis,  we  observe  that  anteriorly 
some  five  or  six  of  the  leading  sacral  vertebrae  throw  out  their 
lateral  processes  to  abut  against  the  nether  surface  of  the  ilium 
upon  either  side ;  and  that  in  the  "  basin  of  the  pelvis  "  the  para- 
pophyses  are  at  first  thrown  out  as  braces  opposite  the  acetabulae, 
where  they  are  of  some  length,  and  that  thereafter  this  feature  is 
continued,  only  the  processes  progressively  shorten  to  include  the 
last  sacral  vertebra,  where  they  are  the  shortest.  This  arrangement 
is  entered  into  by  the  last  five  (Gymnogyps,  Cathartes,  Catha- 
rista)  or  six  (Gyparchus)  sacral  vertebrae,  being  effected  by  a 
fusion  of  the  outer  extremities  of  the  par-  and  diapophyses,  their 
common  margin  infringing  upon  the  mesial  border  of  the  ilium 
upon  either  side.  The  "  pelvic  basin  "  is  very  commodious  and  deep, 
more  particularly  in  the  condors  and  in  Catharista ;  and  this  depth 
is  much  enhanced  by  a  sort  of  reduplication  forward  that  takes 
place  from  the  posterior  and  united  portions  of  the  ilia  and  ischia, 
forming  a  concave  recess  on  either  side  just  within  the  ischiadic 
foramen. 

Upon  a  lateral  view  of  the  pelvis,  we  find  the  acetabular  ring 
nearly  circular,  the  peripheries  of  the  inner  and  outer  boundaries 
coming  nearest  together  in  their  upper  and  anterior  arcs  while  at 
their  posterior  and  upper  arcs  they  form  the  outline  of  an  extensive 
antitrochanter,  whose  surface  is  directed  forward,  downward,  and 
outward.  The  greatest  amount  of  surface  for  the  articulation  of 
the  femoral  head,  between  the  internal  and  external  ring,  is  found 
anteriorly  and  below.  A  stout  osseous  pillar  separates  the  cotyloid 
ring  from  the  much  larger  and  subelliptical  ischiac  vacuity,  which 
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is  posterior  to  it.  Below  and  between  the  two  we  find  the  long, 
oval  obturator  foramen^  its  major  axis  nearly  parallel  with  the 
pubic  bone,  and  a  deficiency  occurring  at  its  posterior  arc,  where 
this  latter  element  fails  to  meet  the  ischium  [pi.  13,  fig.  28]. 

The  separating  and  outlying  bone  about  these  lateral  openings  in 
the  pelvis  of  the  Cathartidae  is  thick  and  strong,  more  particularly 
about  the  acetabular  ring,  affording  ample  support  for  the  powerful 
pelvic  limb  of  these  birds.  The  pubic  style,  after  passing  the 
obturator  foramen,  is  a  moderately  wide  strip  of  bone,  compressed 
from  side  to  side,  nearly  or  quite  touching  for  its  entire  length  the 
lower  ischial  border,  except  in  Gyparchus,  where  quite  an  inter- 
space seems  to  exist.  Its  outer  or  posterior  extremity  is  produced 
well  beyond  the  other  pelvic  bones,  to  curve  inward  toward  the 
fellow  of  the  opposite  side,  from  which  it  is  separated  by  a  varying 
space  for  the  different  species.  That  portion  of  the  outer  and 
lateral  surface  of  the  ilium  that  is  posterior  to  the  ischiac  foramen, 
and  below  the  continuation  of  the  gluteal  ridge,  looks  downward 
and  outward ;  opposed  to  it,  below,  is  the  ischial  surface  looking 
upward  and  outward ;  these  bones  thus  form  a  longitudinal  and 
shallow  furrow  between  them,  the  anterior  extremity  being  in  the 
posterior  arc  of  the  ischiac  foramen,  the  posterior  extremity  ter- 
minating in  the  apex  of  a  notch  that  is  found  between  the  ilium 
and  ischium  in  the  posterior  pelvic  margin.  This  notch  is  acute  or 
angular  in  the  condors  and  the  King  vulture,  but  rounded  in  tb.e 
Turkey  buzzard  and  the  Carrion  crow;  it  is  very  distinctive  of  the 
Cathartidae,  none  of  the  Old  World  vultures  or  the  Falconidae 
apparently  possessing  it  —  it  being  absent  in  all  of  the  representa- 
tives of  the  latter  family  at  our  hand,  and  the  nearest  approach 
to  it  being  seen  in  Gypogeranus. 

In  closing  what  we  have  to  say  about  the  l^ck'is  it  will  be  ol)- 
served  that  Gymnogyps  and  Sarcorhamphus  have  the  bone  most 
alike,  as  of  course  it  is  in  them  also  the  largest.  In  Catharista  the 
form  is  somewhat  different,  and  Gyparchus  has  a  pelvis- most  like 
it,  and  here,  too,  Neophron  appears  to  make  the  nearest  approach, 
its  pelvis  resembling  that  bone  in  Gyparchus.  C  a  t  h  a  r  t  e  s  a  . 
s  e  p  t  e  n  t  r  i  o  n  a  1  i  s  in  this  part  of  its  skeleton  differs  from  all 
the  others,  it  having,  as  we  have  seen,  a  form  of  vtilturine  pelvis 
peculiarly  its  own,  at  once  distinguished  by  the  separation  of  the  ilia 
in  front,  its  broad  sacral  crista  anteriorly,  and  by  its  greater  width 
as  compared  with  its  depth  and  length  [pi.  12,  fig.  27]. 
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Quite  in  keeping  with  the  large  skeletons  in  these  vultures,  we  find 
them  all  possessing  powerful  limb  bones  in  their  pelvic  extremities ; 
the  pelvic  limb  in  any  one  of  them  'being  fully  as  big  in  proportion 
as  the  pectoral  one,  and  the  individual  bones  correspondingly  as 
massive.  Among  the  species  there  are  but  few  trifling  characters 
that  dififer,  when  we  come  to  compare  them,  in  any  of  the  leg  bones 
or  the  joints  of  the  feet.  Neophron  approaches  the  Falconidae  in 
the  characters  exhibited  on  the  part  of  the  skeleton  of  its  legs. 

Cathartidae  have  these  limbs  constituted  as  in  all  ordinary  birds, 
and  presented  below  is  a  table  giving  lengths  as  they  occur  in  the 
several  species,  also  two  of  the  Old  World  vultures.  Neophron  and 
Gypogeranus.  The  latter  has  pelvic  limbs,  as  we  know,  of  unusual 
length,  as  seen  in  the  table.  It  is  interesting  to  compare  these 
measurements  with  the  measurements  of  the  bones  of  the  upper 
extremity,  presented  in  another  table  above. 

TABLE  SHOWING  THE  LENGTHS  OF  THE  BONES  OF  THE  PELVIC  LIMB 
IN  THE  CATHARTIDAE,  GIVEN  IN  CENTIMETERS;  ALSO  OF  NEO- 
PHRON  PERCNOPTERUS  AND  GYPOGERANUS 


SPECIES 


FEMUR 


TIBIA 


TARSOMETA- 
TARSUS 


Gymnogyps   californianus  . . . 

Sarcorhamphus  gryphus 

Gyparchus    papa 

Cathartes    a.    septentrionalis 

Catharista     urubu 

Neophron   percnopterus 

Gypogeranus'  serpentarius .  . 


13.6 
14.8 
10 . 1 

7 

9-3 

7-3 
1 1 


22 

23 
17 

II. 9 
14.8 
II. 8 
30-1 


12 
12 

9 
6 
8 

7 
29 


These  measurements  show  us  that,  among  ihe  Cathartidae,  the 
condor  of  our  western  country  possesses  the  greatest  extent  of 
wing,  although  the  South  American  one  (Sarcorhamphus)  has 
the  longest  legs ;  the  same  condition  is  also  seen  to  exist  between 
Cathartes  a.  septentrionalis  and  Catharista 
u  r  u  b  u  .  Also,  in  comparing  Cathartes  a.  septen- 
trionalis with  Neophron  percnopterus,  we  ob- 
serve that,  although  the  measurements  of  the  segments  of  the  pectoral 
limb  are  very  nearly  alike,  the  latter  bird  has  a  longer  tarsometa- 
tarsus  in  comparison,  even  where  the  femur  and  tibia  are  nearly  as 
in  the  first ;  here  again  we  find  in  this  Old  World  vulture  a  balance 
among  the  segments  of  this  extremity  that  simulates  the  Falconidae. 
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The  femur  is  so  bent  that  a  longitiuhnal  hue  drawn  al<jng  its 
anterior  surface  is  convex  outward,  the  greatest  curvature  exist- 
ing at  the  junction  of  middle  and  lower  thirds  of  shaft.  A  similar 
line  drawn  down  its  inner  aspect  is  found  to  be  concave. 

The  upper  surface  of  the  semiglobular  head  is  in  the  same  hori- 
zontal plane  with  the  extensive  articular  facet  at  the  summit  of  the 
bone  for  the  a'ntitrochanter  of  the  pelvis,  while  above  this  rises  the 
broad  and  prominent  ridge  of  the  great  trochanter;  below,  and  to 
the  outer  side  of  which,  we  find  the  pneumatic  foramen  (Cath- 
artes  a.septentrionalis)or  foramina  (Gymnogyps),  for 
generally  the  species  show  more  than  one. 

The  femoral  head  is  completely  sessile  with  the  shaft,  and  pre- 
sents for  examination  al)ove  an  extensive  though  single  excavation 
for  the  Ugamoifmn  teres.  Below,  the  shaft  rapidly  becomes  sub- 
cylindrical,  to  dilate  transversely  at  its  distal  or  condylar  end  in 
the  usual  way.  Near  the  middle  of  the  shaft  behind  we  observe 
the  medullary  orifice,  and  the  ordinary  muscular  lines  are  tolerably 
well  produced. 

The  rotular  channel  on  the  anterior  aspect  is  moderately  deep, 
rather  wide,  and  of  nearly  the  same  width  throughout;  it  passes 
beneath  into  a  shallow^  intercondyloid  notch.  In  the  popliteal  de- 
pression, above  the  condyles  behind,  a  deep  pit  exists ;  a  few  fora- 
mina are  found  at  the  bottom  of  it  in  Catharista  urubu 
that  may  be  pneumatic.  The  fibular  cleft  at  the  back  of  the  external 
condyle  is  very  decided,  the  inner  half  formed  by  it  being  produced 
well  backward  in  all  of  the  Cathartidae  as  a  prominent  process 
to  be  applied  to  the  internal  aspect  of  the  fibula,  when  the  limb  'S 
articulated.  Slight  depressions  are  found,  one  on  either  side,  in 
the  broad  lateral  surfaces  of  the  condyles,  intended  for  ligamentous 
insertion.  The  outer  condylar  tuberosity  is  somewhat  the  low^er 
of  the  two. 

The  patella  in  these  vultures  is  of  fair  size  only,  being  more  or 
less  flat  superiorly,  convex  in  front,  and  divided  into  two  unequal 
faces  behind,  the  inner  being  the  larger.  It  is  situated  well  above 
the  cnemial  crest  of  the  tibiotarsus,  in  the  tendon  of  the  quadriceps 
femoris. 

A  very  close  approximation  exists  between  the  tibiotarsus  and 
the  fibula  along  the  produced  and  fibular  ridge  on  the  outer  aspect 
of  the  shaft  of  the  former.  Above  this  point  the  fibula  \s\ery  much 
enlarged  anrl  drawn  backward  into  a  laterally  compressed  tuberous 
head,  with  a  smooth,  nearly  horizontal  facet  above,  that  in  none  of 
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the  species  rises  much  above  the  summit  of  the  articular  surface 
of  its  companion.  Below  the  fibular  ridge,  this  bone  dwindles  to 
its  usual  styliform  dnnensions,  being  compressed  from  before,  Ijack- 
ward,  and  running  well  down  the  tibial  shaft  into  its  lower  thir^ 
to  terminate  in  a  free,  pointed  end,  in  all  of  the  Cathartidae,  except 
Cathartes  a.  septentrionalis.  The  union  is  very 
intimate  at  the  lower  extremity  in  the  skeleton  of  Sarcorhamphus. 
The  tibiotai'SHs  has  a  large  cuboid  head,  but  the  undulating  articular 
surface  at  its  summit  is  not  profoundly  impressed  by  condylar  de- 
pressions, for  the  trochleae  of  the  femur,  and,  indeed,  the  pro-  and 
ectocnemial  ridges  are  but  feebly  developed ;  the  latter  is  produced 
fibulaward  as  a  strong  though  blunt  tuberosity,  shielding  the  superior 
tibiofibular  articulation  in  front.  The  cnemlal  crest  above  these  pro- 
cesses is  likewise  low  and  not  raised  to  any  extent  above  the  general 
articular  surface  to  which  it  forms  the  anterior  boundary. 

A  section  of  the  tibial  shaft,  made  anywhere  between  the  distal 
extremity  and  the  fibular  ridge,  shows  it  to  be  broadly  elliptical, 
and  the  entire  shaft  is  bent  so  as  to  be  convex  anteriorly,  concave 
throughout  its  length  posteriorly ;  it  expands  transversely  as  it  ap- 
proaches the  distal  extremity,  where  we  find  the  usual  points  for 
examination  found  in  the  vast  majority  of  the  class.  A  broad  and 
strong  osseous  bridge  is  thrown  obliquely  across  the  groove  that  is 
the  continuation  upward  of  the  intercondyloid  notch,  to  retain  the 
extensor  tendons.  The  trochleae  are  uniform  in  outline,  placed  in 
anteroposterior  and  nearly  parallel  planes,  the  fibular  one  being 
the  broadest  anteriorly.  The  notch  separating  them  is  deepest  just 
below  the  bony  bridge  for  the  extensors  in  front,  while  behind  it  is 
not  carried  very  far  up  the  shaft  and  becomes  very  shallow,  the 
trochleae  apparently  running  into  one  common  surface. 

The  'bones  of  the  leg  of  Neophron  percnopterus  are 
very  similar  to  those  found  in  the  Cathartidae ;  the  principal  dififer- 
ences  seem  to  be  that  the  pro-  and  ectocnemial  ridges  at  the  prox- 
imal and  the  trochleae  at  the  distal  extremity  are  placed  rather 
farther  apart ;  the  bony  span  to  hold  the  extensor  tendons  is  the 
same.  We  mention  this  fact  because  in  some  of  our  American 
hawks  and  caracaras  (Tinnunculus,  Polyborus)  it  is  found  to  be 
double,  i.  e.  the  bridge  above  is  thrown  across  a  wider  tendinal 
groove  in  these  birds,  and  from  the  lower  margin  of  the  span 
another  bony  piece  is  joined  that  is  carried  down  to  the  intercondy- 
loid notch.  This  arrangement  gives  one  opening  above  and  two 
below,  one  on  either  side  of  the  last  bony  span  mentioned. 
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Passing  to  the  tarsomctaiarsus,  we  observe  that  among  all  of  the 
American  vultures  it  has  a  tuberous  hypotarsus,  with  a  raiser!  crest 
extending  from  it  below,  that  soon  merges  into  the  general  sur- 
face of  the  shaft  upon  the  posterior  aspect.  In  Cathartes  this 
hypotarsial  process  is  sharply  grooved  in  a  vertical  direction  be- 
hind. This  is  also  the  case  in  Catharista ;  the  King  vulture  has 
the  process  broader  transversely,  the  grooving  shallower,  with  its 
outer  and  posterior  margins  slightly  produced.  This  condition  is 
still  further  advanced  in  the  condors,  while  in  Neophron  we  note 
that  it  has  been  carried  still  further,  so  much  so  that  the  mid 
vertical  groove  is  now  a  broad  concavity  and  the  lateral  productions 
appear  as  separate  and  rounded  processes.  Its  form  is  quite  dif- 
ferent in  many  of  the  Falconidae.  Gypogeranus  has  the  hypotarsus 
very  much  as  we  find  it  in  Cathartes  a.  septentrio- 
nal i  s  ,  only  rather  longer  for  its  width,  which  is  what  we  might 
expect  in  the  skeleton  of  this  bird  of  a  stiltlike  tarsometatarsus.  i\ 
tough  piece  of  cartilage  is  placed  over  this  process  in  the  Cathar- 
tidae,  through  which  several  of  the  flexor  tendons  pass.  The 
summit  of  the  tarsometatarsus  presents  two  lateral  concavities  with 
a  median  anterior  rounded  tip,  all  for  the  accommodation,  in  the 
articulated  skeleton,  of  the  trochleae  of  the  tibiotarsus. 

Horizontal  sections  made  at  almost  any  point  of  the  shaft  are 
more  or  less  parallelogrammic  in  outline,  and  this  portion  of  the  bone 
is  markedly  straight  in  all  of  these  vultures,  for  we  know  that  in 
many  of  the  Falconidae,  and  the  condition  is  slightly  observable  in 
Neophron,  that  the  tarsometatarsus  is  often  more  or  less  bent  in  the 
reverse  direction  of  the  tibia  above.  Upon  its  anterosuperior  sur- 
face the  shaft  of  the  tarsometatarsus  is  very  much  scooped  out  in 
the  longitudinal  direction.  Two  foramina  pierce  the  shaft  at  its 
upper  part,  and  one  of  them  appears  upon  either  side  of  the  hypo- 
tarsus posteriorly.  Distally,  the  shaft  is  pierced  anteroposteriorly 
by  the  large  foramen  for  the  anterior  tibial  artery,  the  aperture 
occupying  its  most  usual  site.  The  three  trochlear  processes  tliat 
project  from  this  bone  distally  are  large  and  well  separated  from 
each  other,  the  mid  one  being  the  largest,  standing  out  in  front  of 
the  others  and  possessing  a  very  decided  median  grooves  that  passes 
clear  round  its  entire  surface ;  this  feature  is  usually  absent  on  the 
lateral  processes,  of  which  the  outer  is  the  smaller ;  these  are  placed 
slightly  to  the  rear  of  the  middle  one,  particularly  in  the  condors, 
least  of  all  in  Catharista,  in  which  vulture  all  three  are  nearly  in  the 
same  transverse  plane.     The  concave  facet  for  the  os  mctatarsale 
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accessoriiim  is  more  than  usually  distinct,  and  this  bone  in  the  recent 
skeleton  is  attached  after  the  common  rule  by  ligament  merely;  it 
is  twisted  upon  itself,  rather  long,  but  not  so  long  in  proportion  as 
in  X'eophron,  and  supports  its  ordinary  toe,  of  a  joint  or  phalanx 
and  an  osseous  claw. 

Perhaps  there  is  no  better  way  of  calling  the  student's  attention 
to  the  points  of  interest  that  are  to  be  found  in  the  feet  of  these 
birds  than  by  comparing  such  a  vulture  as  Gyparchus  papa, 
that  has  represente.d  in  these  parts  all  of  the  characters  of  the 
Cathartidae,  with  Neophron  p  e  r  c  no  p  t  e  r.  u  s  ,  that  as  far 
as  we  know  possesses  in  its  foot  all  of  the  characters  of  the  vul- 
turine  birds  of  the  Old  World.  The  joints  of  the  toes  follow  the 
usual  avian  rule  of  2,  3,  4  and  5  segments  to  the  first,  second,  third 
and  fourlh  toes  respectively.  In  the  first  or  hind  toe  of  Gyparchus, 
and  in  all  of  the  Cathartidae,  the  proximal  joint  is  long  and  about 
equally  dilated  at  either  extremity,  while  in  Neophron  the  end  that 
articulates  by  its  concave  trochlear  surface  with  the  os  metatarsale 
accessoriiim  is  very  much  expanded  transversely,  while  at  the  same 
time  it  is  compressed  from  above  downward.  The  bony  tubercle 
found  at  the  under  side  of  the  proximal  extremity  of  all  of  the 
claws  is  quite  an  insignificant  afifair  in  our  vultures  as  compared 
with  the  protuberance  we  find  in  Neophron,  and,  moreover,  the 
claws  are  very  much  more  curved  in  this  latter  bird  than  they  are 
in  the  Cathartidae.  The  proximal  joint  of  the  inside  toe  of 
Gyparchus  is  long,  having  all  the  characteristics  of  the  other  long 
segments  of  the  foot,  wdiile  in  Neophron  it  is  a 'markedly  short  and 
irregular  bone,  having,  to  be  sure,  its  ordinary  articular  surfaces, 
one  at  either  extremit}'.  This  diflference  can  be  made  more  evident 
by  simple  measurement ;  the  first  and  second  joints  of  the  inside  toe 
of  Gyparchus  measure  respectively  2.2  and  2.5  centimeters  in 
Neophron  percnopterus,  the  same  segments  .7,  and  2.4 
centimeters,  respectively.  It  is  very  interesting  for  us  to  know  that 
in  this  matter  of  the  shortening  of  the  first  joint  of  the  inside  toe. 
Neophron  follows  all  of  the  Falconidae  or  their  American  repre- 
sentatives that  we  have  been  able  to  examine.  Differences  in  the 
hind  toe  are  not  striking,  the  segments  in  both  birds  being  long  and 
proportionately  balanced,  but  in  the  outside  toe  again  we  discover 
a  leaning  on  the  part  of  Neophron  towards  the  Falconidae,  while 
Gyparchus,  in  common  with  the  rest  of  its  well  marked  family,  still 
exhibits  a  proportion  in  the  lengths  of  the  podal  phalanges ;  this 
time  it  occurs  in  the  second  and  third  joints  of  the  toe  in  question. 
These  we  will  also  compare  by  measurement:  in  Gyparchus,  first, 
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second,  third  and  fourth  segments  measure  1.8,  1.4,  i.i  and  1.6  centi- 
meters, respectively ;  in  Neophron  the  same  segments  measure,  in 
the  same  order,  1.2,  .5,  .4,  and  1.5  centimeters. 

A  number  of  the  characters  which  1  have  pointed  out  as  being 
found  in  the  skeletons  of  the  Cathartidae  will  probably  be  touched 
upon  again,  when  the  osteology  of  the  American  genera  of  the 
Falconidae  is  reviewed.  To  this  subject  we  will  now  at  once  pass, 
and  at  its  close,  a  complete,  though  brief,  synopsis  of  the  skeletal 
characters  of  the  Accipitres  will  be  presented,  together  with  a  few 
remarks  in  reference  to  some  of  their  affinities. 

FALCONIDAE 

As  an  introduction  to  a  study  of  the  skeletology  of  this  family, 
as  it  is  represented  in  our  United  States  avifauna,  I  will  here  re- 
publish my  account  of  the  osteology  of  Circus  hudsonius 
and  in  the  remainder  of  this  treatise  compare  the  characters  of  the 
skeleton  of  this  harrier  with  such  other  skeletons  as  are  at  hand 
representing  the  hawks,  eagles,  kites  and  others.  By  such  a 
method  it  will  be  quite  possible  to  very  fully  present  all  of  the  more 
important  characters  of  the  skeletons  of  our  Falconidae,  and  the 
work  may  be  completed  by  a  synoptical  table  of  characters.  In 
reproducing  my  Osteology  of  Circus,  there  will  be  but  few,  if  any, 
changes  made  in  the  original  memoir,  and  the  only  disadvantage  this 
may  occasion  will  be,  perhaps,  a  repetition  of  statements  in  a  fev/ 
instances,  if  this  may  be  considered  a  disadvantage.  I  have  a  num- 
ber of  skeletons  of  this  harrier  whose  osteology  we  will  now  pro- 
ceed to  describe. 

Skull.  In  dealing  with  this  part  of  the  skeleton  of  Circus,  I  will 
take  into  consideration  only  the  skull  of  the  adult  individual ;  mak- 
ing no  attempt  to  give  exact  definitions  of  the  boundaries  of  the 
several  elements  of  the  skull,  a  thing  which  is  only  possible  in  im- 
mature specimens.^ 

We  observe  upon  lateral  view  [fig.  19]  of  the  skull  of  this  harrier 
that  the  prcma.xillary  is  produced  downward  anteriorly  into  a  sharp 
pointed  hook.  The  upper  boundary  of  this,  strongly  convex,  forms 
a  little  less  than  half  of  the  culmen.  commencing  as  it  does  at  the 
apex  of  the  osseous  beak,  and  extending  back  to  where  the  nasal 
processes  of  the  bone  commence.     Here  the  prcmaxillary  presents 

'  This  question  will  be  touched  upon,  further  alonfr,  in  the  skull  of  another  hawk, 
the  writer  having  in  his  private  cabinet  a  fine  series  of  skeletons  of  nestlings  of 
Falco     sparverius. 
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another  convexity  as  it  passes  over  the  nostril  to  gradually 
terminate,  where  its  nasal  processes  articulate  with  the  frontals 
in  the  'median  line.  The  opposite  or  posterior  margin  of 
the  hook  above  mentioned  is  likewise  convex  anteriorly,  and  its 
margin  is  produced  backward,  forming  the  border  of  the  dentary 
process  of  the  premaxillary ;  it  again  becomes  convex  from  al)ove 
downward.  This  latter  convexity  forms  quite  a  perceptible  swell 
in  the  bone,  just  before  it  receives  the  insertion  of  the  maxillary. 
The  osseous  nostril  is  elliptical  in  outline,  and  these  two  opposite 
apertures  are  separated  from  each  other  to  the  extent  shown  in  the 
figure,  by  an  osseous  nasal  septum.  This  septum  has  a  transverse 
partition,  joining,  but  not  rising  above  the  middle  of  the  nasals,  and 
merging  into  the  above  mentioned  longitudinal  one,  which  latter  is 
then  produced  backward  nearly  to  meet  the  ethmoid,  while  an- 
teriorly it  gradually  slopes  downward  and  forward  by  a  gentle 
convexity  to  merge  into  the  margin  of  the  anterior  third  of  the 
osseous  nostril. 

As  is  the  case  in  nearly  all  birds,  the  posterior  boundary  of  this 
nostril  is  formed  by  the  nasal,  which  bone  in  this  species  has  become 
thoroughly  incorporated,  so  far  as  its  sutural  borders  are  concerned, 
with  the  other  elements  with  which  it  comes  in  contact,  with  the 
exception  of  the  nasal  process  of  the  premaxillary  [fig.  19].  We 
are  likewise  enabled  to  see  upon  lateral  view  the  extensive  uia.vil- 
lopalatines  of  this  harrier.  These  very  delicate  bones  are  of  a 
highly  spongy  texture  here,  and  rise  up  nearly  as  high  as  the 
ethmoid.  Anteriorly  they  attach  themselves  both  to  the  nasals  and 
the  internasal  septum.  As  they  are  produced  backward  they  lie 
nearly  parallel  to  each  other,  an  interspace  existing  of  about  two 
millimeters  into  which  the  vomer  extends  in  the  median  plane.  Be- 
low, their  tissue  is  a  little  denser,  their  borders  are  rounder,  while 
they  merge  into  each  other  anteriorly  on  this  aspect  with  the  pala- 
tines and  premaxillary  [fig.  21].  Their  union  with  each  maxillary 
is  through  a  horizontal  plate,  which  is  .not  perforated  by  any 
foramina.  The  lacrymal  of  Circus  is  quite  a  large  bone,  as  it  is  in 
many  of  the  Falconidae.  It  articulates  with  the  frontal  alone,  on 
an  extensive  facet  situated  on  the  extreme  anterior  and  outer  mar- 
gin of  that  bone,  just  where  it  is  overlapped  by  the  nasal.  From 
this  point  the  lacrymal  throws  out,  horizontally,  being  at  the  same 
time  directed  somewhat  backward,  a  broad  "  superciliary  process  " 
[fig.  20],  while  it  sends  downward  a  flattened  and  much  smaller 
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process,  concave  in  front,  convex  posteriorly,  which  touches  by  its 
apex  the  maxillary  bar  [fig.  19]. 

At  the  posteroexternal  margin  of  either  lacrymal  there  is  always 
to  be  found  a  free  "  accessory  piece  "  consisting  of  a  small  osseous 
scale,  horizontally  attached  to  the  bone  by  semiligamentous  tissue. 

The  lacrymal  of  Circus  is  a  thoroughly  pneumatic  bone,  and 
presents  for  examination  several  confluent  foramina,  which  open  on 
its  inner  aspect  at  the  junction  of  the  superciliary  and  descending 
processes. 

The  anterior  border  of  the  superior  half  of  the  ethmoid  is  broad, 
flat,  and  somewhat  thickened,  and  this  part  of  the  bone  reaches 
forward  beyond  the  aliethmoid  plates,  to  form  a  substantial  base 
upon  which  the  frontals  and  premaxillary  rest.  Anteriorly,  the 
lower  margin  of  the  ethmoid  is  sharp  where  it  joins  with  the 
rostrum. 

The  aliethmoid  plate  is  conspicuous  on  lateral  aspect  of  the  skull. 
Its  posterior  surface  looks  upward,  backward,  and  outward,  the 
plane  being  reversed  for  the  anterior  surface.  In  outline  it  is  an 
oblong  plate,  which  is  quite  true  for  its  lower  and  free  end,  while 
the  opposite  end  is  broader  and  merges  with  the  mesethmoid.  At 
its  superior  and  inner  angle,  just  beneath  the  frontal,  it  is  pierced 
by  an  elliptical  foramen  for  the  passage  of  the  olfactory  nerve; 
beyond,  it  develops  a  small  bony  canal  for  its  further  protection. 
The  interorbital  septum  presents  near  its  middle  one  large,  ellip- 
tical vacuity,  with  the  major  axis  of  the  ellipse  about  parallel 
with  the  zygomatic  bar.  In  the  recess  of  the  angle  between  this  sep- 
tum and  the  frontal  bone,  we  find  the  double  groove  for  the  lodg- 
ment of  the  olfactory  nerve,  the  grooves  commencing  directly  in 
front  of  the  olfactory  foramen,  running  parallel  with  each  other 
quite  up  to  the  opening  for  their  passage  through  the  aliethmoidal 
plate..  The  zygomatic  or  jugal  bar  is  very  slender  in  Circus,  and 
the  siitures  of  its  original  elements  are  quite  obliterated.  Its  quad- 
rate end  develops  at  right  angles  a  peglike  process,  to  articulate  in  :i 
corresponding  pitlet  in  that  bone.  The  maxillary  or  anterior  ex- 
tremity has  already  been  sufficiently  described.  Its  relations  with 
the  palatines  and  maxillopalatines  are  well  shown  in  figures  19  and 
21. 

The  superior  margin  of  the  orbit  is  rounded,  but  as  this  proceeds 
backward  it  soon  becomes  sharp,  a  condition  it  retains  to  the  very 
tip  of  the  sphenotic  process. 
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At  the  back  of  the  orbit  the  wall  is  broad  and  gently  concave 
throughout;  it  being  pierced  at  its  lower  and  inner  angle  by  a 
circular  optic  foramen,  and  the  foramina  more  external  to  it  are 
quite  distinct  from  each  other,  which  is  by  no  means  the  rule  gen- 
erally among  birds. 

The  outline  of  the  olfactory  foramen  leading  into  the  brain  case 
is  very  irregular,  and  the  wall  in  its  immediate  neighborhood  is 
thinned  to  the  extent  of  perforation  in  one  specimen  before  me, 
while  in  another  two  minute  foramina  occur,  just  large  enough,  on 
either  side,  to  admit  the  passage  of  the  nerves,  and  the  aforesaid 
perforation  is  much  smaller.  Quite  an  extensive  osseous  flap  is 
thrown  out  to  shield  the  opening  to  the  ear  behind.  This  latter 
aperture  is  comparatively  very  large,  the  opening  being  fully  equal 
in  size  to  the  corresponding  one  in  a  specimen  of  Falco  r. 
g  y  r  f  a  1  c  o  from  Alaska,  which  I  find  in  my  collection,  and,  as  we 
know,  a  very  much  larger  species  than  Circus.  In  the  upper  part 
of  the  recess,  formed  by  this  aural  cavity,  the  double  head  of  the 
quadrate  articulates,  the  outer  head  with  the  squamosal,  the  inner 
one  with  the  bony  wall  within.  This  bone  then  becomes  twisted 
on  itself,  to  support  below  the  usual  articular  facet  for  the  mandible, 
which  facet  is  quite  narrow  from  before  backward,  and  rather 
long  transversely.  It  presents  two  articular  surfaces,  an  outer  and 
an  inner,  connected  by  a  narrow  isthmus  posteriorly,  and  separated 
by  a  shallow  concavity  anteriorly. 

The  quadrate  throws  inward  a  stumpy  orbital  process,  the  an- 
terior surface  of  which  lies  in  the  same  plane  with  the  general  an- 
terior surface  of  the  bone,  it  being  directed  upward,  forward  and 
outward.  On  the  posterior  surface  of  the  quadrate  we  find  a 
longitudinal  depression  coming  down  from  between  the  two  heads 
mentioned  above,  which  harbors  one  of  the  pneumatic  foramina,  the 
other  being  found  at  the  base  of  the  orbital  process  on  this  aspect. 
The  peculiar  form  of  the  cranial  vault  with  the  bulging  supra- 
occipital  prominence,  should  be  noted  on  this  lateral  aspect  of  the 
skull. 

Upon  a  superior  view  of  the  skull  of  Circus  [fig.  20],  the 
principal  points  to  be  observed  are  the  position  of  the  elliptical, 
osseous  nares;  the  direction  of  the  craniofacial  suture,  which  in  this 
harrier  is  not  drawn  directly  across  in  a  transverse  line,  as  it  is  in 
Falco  sparverius,  for  instance.  It  is  to  be  observed  also 
that  the  sutural  traces  of  the  nasal  processes  of  the  premaxillary  are 
quite  distinct  in  adult  skulls,  while  in  some  falcons  they  are  entirely 
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obliterated.  The  distance  between  the  superorbital  margins  is  very 
narrow,  and  a  shallow,  longitLulinal,  median  groove  courses  between 
them,  nearly  as  far  in  a  backward  direction  as  the  supraoccipital 
prominence.     The  parietal  prominences  are  smooth  and  somewhat 


Fig.   20 


Fig.  21 


Fig.    19  Left  lateral  view  of  the  skull  and  mandible  of    Circus    li  u  d  s  o  n  i  u  s 
Fig.   20  The    same    specimen    from    above ;    mandible    removed 
Fig.   21    The    same    seen    from    below;    mandible    removed 

Fig.   22  The    hyoid    arches    from    below.      All    these    figures    are    life    size    from    nature, 
from    an    adult    female    subject    collected    by    the    author    in    Wyoming    (1878). 

prominent.     Venous  grooves  are  seen  running  over  them  and  lead- 
ing to  minute  foramina  just  within  the  orbital  margins. 

The  superciliary  processes  of  the  lacrymals  are  well  seen  upon 
this  view,  and  it  is  to  be  noticed  th-at  their  outer  extremities  support 
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• 

"  accessory  pieces  "  as  in  some  other  falconine  forms ;  moreover, 
these  bones  are  very  loosely  articulated  with  the  frontals  on  either 
side,  and  they  are  sure  to  come  away  in  the  course  of  ordinary 
maceration.  From  above  we  can  also  see  the  aliethmoids  and  the 
anterior  margins  of  the  quadrates  with  the  zygomatic  bars  leading 
from  them.  The  maxillaries  show  also  upon  this  view,  just  beyond 
the  lacr>Tnals. 

One  of  the  most  striking  features  upon  basal  view  of  the  skull 
of  Circus  is,  how  all  the  bones  lie  nearly  in  the  same  horizontal 
plane,  this  plane  extending  from  the  posterior  margin  of  the 
foramen  magnum  to  the  descending  hooklike  process  of  the  beak 
formed  by  the  premaxillary.  This  feature  is  quite  characteristic  of 
some  of  the  other  genera,  but  not  to  the  extent  as  seen  in  this 
harrier. 

Just  within  the  point  of  the  beak  are  four  small  foramina,  and 
these  openings  are  seen  in  other  falconine  species.  Immediately 
behind  them  we  see  in  Circus  the  space  where  the  palatines  and 
maxillopalatines  merge  into  the  premaxillary.  On  either  side,  and 
external  to  this,  is  a  foramen  formed  by  the  bones  surrounding  it 
—  the  maxillary,  the  palatine  and  the  dentary  process  of  the  pre- 
maxillary. 

The  major  part  of  the  palatines  lie  in  the  horizontal  plane ;  they 
are  broad  behind,  where  they  are  marked  on  their  inferior  surfaces 
with  shallow  depressions,  to  run  out  into  narrow  bars  anteriorly. 
The  interpalatal  space  is  broad,  being  fully  three  millimeters  across 
its  narrowest  part.  In  this  space  we  see  the  vomer  and  the  maxillo- 
palatines. A  small  part  of  the  palatines  posteriorly  curve  upward, 
affording  by  their  firmly  united  superior  surface  a  concave  groove 
to  ride  upon  the  rounded  surface  offered  by  the  anterior  half  of 
the  rostrum,  while  beyond  this  they  anchylose  in  the  median  line 
with  the  vomer  [fig.  23].  The  articular  heads  of  the  palatines  also 
rest  upon  the  rostrum,  side  by  side,  with  their  facets  looking  almost 
directly  backward  to  articulate  with  the  pterygoids. 

The  vomer  [fig.  23]  can  best  be  studied  in  a  longitudinal  and 
vertical  section  of  the  skull,  passing  very  slightly  to  one  side  of  the 
median  line.  This  I  have  been  enabled  to  perform  on  one  skull  by 
means  of  an  exceedingly  fine  jeweler's  saw.  The  appearance  upon 
the  cut  side  of  such  a  section  is  well  seen  in  the  figure  referred  to, 
where  the  position  of  the  vomer,  there  marked  v,  can  be  easily 
observed.  It  is  seen  to  be  a  thin  lamina  of  bone,  flattened  from  side 
to  side,  and  shaped  much  like  a  long  S.     Its  anchylosis  with  the 
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united  palatines  seems  to  be  complete,  while  its  anterior  extremity 
is  pointed  and  free.  The  maxillopalatincs  have  already  been  fully 
described  above,  their  relation  to  the  internasal  septum  and  the 
vomer  can  also  be  seen  in  figure  2^. 

The  pterygoids  are  a  very  slender  ])air  of  bones  in  Circus;  an- 
teriorly they  articulate  with  the  palatines  and  the  rostrum  of  the 
sphenoid,  although  they  fail  to  come  in  contact  with  each  other  at 
this  point.  Their  posterior  extremities  are  expande  1  and  cup  shaped 
to  allow  them  to  articulate  with  a  corresponding  convexity  on  each 
quadrate.  They  do  not  meet  the  basisphenoid  by  articulation  with 
basipterygoid  processes,  as  in  the  Striges.  At  the  points,  however, 
where  such  processes  are  developed.  Circus  possesses  a  sharp 
pointed    spicula    of    bone   on    either    side,   and    this    is    opposite   a 


Fig.  23  A  vertical,  longitudinal  section  of  the  skull 
of  Circus,  made  nearly  in  the  median  plane,  designed 
to  show  the  capacity  of  the  brain  case,  and  the  position 
of  the  vomer,  v.  Life  size  by  the  author  from  his 
own    dissections 


corresi^onding  enlarged  part  of  each  pterygoid  [fig.  21].  These 
two  projections  are  separated  from  each  other  by  at  least  two  milli- 
meters in  life,  i.  e.  the  pointed  rudimentary  basipterygoid  process 
and  the  enlargement  on  the  corresponding  pterygoid. 

The  basitemporal  and  basioccipital  regions  are  well  depressed 
below  the  exoccipital  regions  and  other  surrounding  parts  [fig.  21]. 
A  thin  lij)  of  bone  overhangs  the  two  openings  of  the  Eustachian 
tubes,  while  the  foramina  for  the  internal  carotids  lie  external  and 
posterior  to  them  just  above  the  anterior  tympanic  recess.  The 
foramina  for  the  exit  of  the  other  cranial  nerves  that  issue  from 
the  brain  case  occupy  their  usual  sites  and  offer  nothing  peculiar  for 
description.  They  agree  with  Parker's  figure  of  a  nestling  of 
Accipiternisus. 
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The  condyle  is  hemispheroidal  in  form,  and  very  small ;  it  barely 
encroaches  upon  the  periphery  of  the  foramen  magnum.  This  lat- 
ter aperture  is  nearly  round,  and  lies  quite  in  the  plane  of  the  basi- 
cranii.     This  condition  seems  to'be  characteristic  of  the  Falconidae. 

A  i)osterior  view  of  the  skull  of  Circus  presents  a  smooth,  semi- 
globular  surface.  At  its  lower  part,  in  the  median  line,  we  observe 
a  well  developed  supraoccipital  prominence,  with  a  decided  con- 
cavity on  either  side  of  it.  On  this  view  we  are  just  enabled  to  see 
the  condyle,  and  only  the  outer  projections  of  the  quadrates.  Later- 
ally, the  squamoexoccipital  wings  hide  other  things  from  view  be- 
yond. Above  these  wings  the  sphenotic  processes  hang  down.  The 
shallow  median  groove  passes  between  the  parietal  eminences.  In 
the  brain  case  we  observe  that  the  carotid  openings  are  separate, 
being  some  distance  apart  in  the  pituitary  space  [fig.  23]. 

The  wall  covering  the  anterior  semicircular  canal  is  much  raised, 
while  beyond  it  the  usual  group  of  foramina  for  the  exit  of  tht 
seventh  (the  vagus)  trifacial  division  of  the  fifth  and  other  nerves 
are  seen. 

The  fossae  for  the  lodgment  of  the  several  encephalic  lobes  are 
very  deep,  and  this  condition  is  hightened  by  an  ossification  of  the 
tentorium,  which  divides  them,  for  some  little  distance  beyond  the 
inner  cranial  wall  along  the  site  of  the  attachment  of  that  membrane. 
The  optic  nerves  make  their  exit  at  separate  openings,  already 
alluded  to  above. 

The  greatest  amount  of  diploic  tissue  is  found  between  the  inner 
and  outer  cranial  tablets,  at  the  vault  of  the  cavity,  or  that  portion 
covered  by  the  frontal  bones,  as  it  is  in  these  latter  that  it  exists. 
In  the  superoccipital  region  it  is  quite  scanty,  and  the  cranial  walls 
are  here  very  thin   [fig.  23]. 

Many  of  the  bones  in  the  skull  of  this  harrier  are  pneumatic,  this 
part  of  the  skeleton  when  dried  weighing  but  38  grains  (Troy),  and 
this  includes  the  lower  jaw. 

The  mandible  may  be  said  to  partake  of  the  V-shaped  variety,  and 
the  symphysis  is  gently  curved  downward  anteriorly  so  as  to  look 
upward  and  forward.  Each  ramus  has  rounded  superior  and  in- 
ferior borders,  and  their  width  is  quite  uniform  from  the  coronoid 
process  to  the  symphysis  on  either  side  [fig.  19,  24] . 

Upon  this  aspect,  too,  we  observe  that  the  ramal  vacuity,  seen  in 
so  many  birds,  indeed  in  other  species  (Falco),  has  here  been  en- 
tirely absorbed.  Every  evidence  of  original  sutural  landmarks  has 
been    obliterated,    and    the    mandible    of    Circus    is    as    good    an 
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example  as  we  will  find  anywhere  among  the  class  of  a  "  single 
bone."  One  not  acquainted  with  its  composition  in  the  nestling 
would  never  suspect  anything  else  after  careful  examination.  The 
inturned  tips  of  either  articular  end  are  at  right  angles  to  the  median 
plane.  Each  presents  an  elliptical  pneumatic  foramen  just  within 
the  tip.  Concave  articular  facets  are  seen,  which  correspond  to  the 
convex  surfaces,  as  described  on  the  foot  of  each  quadrate.  There 
is  a  rudimentary  "  posterior  articular  process  "  present.  The  coro- 
noid  process,  on  either  ramus,  is  but  feebly  developed  and  only 
slightly  elevated  above  the  general  line  [fig.  24].  When  articulated 
with  the  skull  the  superior  line  of  the  ramus  ceases  to  be  approxi- 
mated to  the  osseous  superior  mandible  at  a  point  on  the  middle  of 
the  dentary  process  of  that  bone.  From  this  point  it  curves  gently 
downward  until  at  the  tips  of  each  mandible  they  are  four  milli-. 
meters  apart.     This  condition  is  seen  in  the  Cathartidae  also. 

In  the  hyoid  arches  we  find  that  the  glos- 
sohyal  remains  in  cartilage  throughout  life 
[fig.  22].  The  ceratohyals  or  "lesser  cornua" 
are  quite  individualized,  being  simply  con- 
nected by  a  transverse  bar  at  their  middles, 
affording  the  articular  facet  for  the  basihyal. 
This  latter  element  is  coossified  with  the  basi- 
branchial  or  urohyal,  the  two  bones  forming 
one  piece  in  the  adult  harrier.  The  cerate-  and 
epibranchial  elements  are  upcurved,  slender, 
cvlindrical    rods    of    bone,    the    latter    being 

Fig.   24  Mandible  of  Cir-        '  ....  .,  i      • 

cus  seen  from  above.  Life  slightly  tipped  With  Cartilage  ou  their  pos- 
size  from  nature  tcrior  extremities. 

Circus  presents  the  desmognathous  type  of  structure  so  far  as  its 
palate  is  concerned,  and  falls  within  the  group  Aetomorphae  of 
Huxley. 

The  desmognathism  in  Circus,  and  the  union  of  its  maxillopala- 
tines  with  the  nasal  septum  takes  place  beyond  the  broad  processes 
thrown  off  by  the  maxillaries,  while  the  spongy  parts  of  the  maxillo- 
palatines  are  produced  far  backward  with  a  narrow  valley  between 
them. 

The  arrangement  is  very  different  in  Falco,  where  the  fusion  of  the 
maxillopalatines  is  entirely  opposite  the  maxillary  processes,  if  any- 
thing somewhat  more  posterior  to  them,  and,  after  their  separation, 
the  intervening  valley  is  much  wider. 


OSTEOLOGY   OF   BIRDS  6 1 

The  inner  condyle  of  the  quadrate  is  lower  than  the  outer,  and  at 
the  same  time  the  smaller  of  the  two. 

Parker  tells  us  that  "  in  the  Sparrow  hawk  distinct  pterotic  and 
sphenotic  centers  are  developed ;  ancl  the  orhitosphenoids  are  pre- 
ceded by  cartilage."     [Morpholoigy  of  the  Skull,  p.  264] 

Axial  skeleton  [fig.  25].  The  cup  for  the  occipital  condyle  on 
the  anterior  aspect  of  the  atlas  of  Circus  presents  a  distinct  notch  in 
its  superior  periphery.  Above  it,  the  neural  canal  is  a  transverse 
ellipse,  the  neural  arch  closing  it  superiorly  being  quite  broad. 
Below,  two  short  processes  are  directed  backward  behind  the  part 
bearing  the  articular  cup. 

The  "  odontoid  process  "  of  the  axis  is  compressed  from  above 
downward,  its  surface  being  flat  superiorly,  convex  below.  The 
neural  canal  is  circular,  and  the  arch  above  supports  three  stumpy 
processes,  the  lateral  diapophyses  and  the  neural  spine.  Beneath 
the  odontoid  process  the  atlantal  articular  surface  is  a  shallow  con- 
cave ellipse,  placed  transversely.  Behind  this,  the  body  of  the  bone 
is  compressed  from  side  to  side,  with  longitudinal  median  crest, 
terminating  posteriorly  in  a  knoblike  process. 

The  Jf/  vertebra  presents  pre-  and  postzygapophyses  ;  the  articular' 
facets  on  the  first  being  directed  upward,  those  behind  directed 
downward.  These  processes  in  this  vertebra  are  united  by  a  hori- 
zontal plate  of  bone,  which  lends  to  this  segment  a  very  solid  ap- 
pearance not  possessed  by  those  behind  it.  It  is  pierced  about  the 
middle  on  either  side,  near  the  outer  margin,  by  a  minute  foramen. 
A  median  neural  spine  projects  backward  from  the  posterior  border. 

The  neural  canal  is  cylindrical,  and  the  arch  slightly  overhangs  it 
behind,  but  recedes  from  it  anteriorly.  On  either  side  of  the  verte- 
bral canal  is  present  a  minute  perforation ;  the  parapophyses  having 
short  spiculae  directed  backward.  A  median,  oblong  hypapophysis 
is  situated  posteriorly,  directly  above  which  is  the  articular  facet  for 
the  fourth  vertebra.  It  is  concave  from  above  downward,  and 
convex  from  side  to  side,  the  reverse  being  the  case  in  the  anterior 
facet,  which  is  directed  downward  and  slightly  forward. 

In  the  4th  z'ertcbra  the  pre-  and  postzygapophyses  are  connected 
by  a  delicate  spine ;  the  articular  surfaces  on  the  former  are  slightly 
inclined  toward  the  median  plane  and  each  other,  the  reverse  being 
the  case  on  the  latter.  The  neural  spine  is  more  stumpy  and  has 
worked  toward  the  middle  of  the  arch  ;  the  canal  is  smaller  and  still 
circular;   while  the  vertebral  canals   are  larger,   longer,   and   their 
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lateral  wall  is  perforated  on  either  side  by  a  small  foramen.  The 
parapophysial  spines  extend  backward  as  far  as  the  posterior  artic- 
ular facet,  and  the  hypapophysis  is  in  the  middle  of  the  body  of  the 
vertebra. 

'  In  the  ^tli  vertebra  the  neural  si)ine  still  maintains  its  ])osition  as 
in  the  last  segment,  but  is  rapidly  disappearing.  The  facings  of 
the  articular  surfaces  on  the  zygai>ophysial  processes  are  mnre  de- 
cided, while  those  on  the  posterior  pair  are  borne  on  projecting 
and  diverging  limbs  of  considerable  Icngtli.  The  delicate  bar  that 
connected  them  on  either  side,  in  the  4t]i  vertebra,  is  here  de- 
ficient at  the  middles.  Other  features  are  ])ut  slightly  modified ;  the 
hypapophysis  has  assumed  a  position  just  behind  the  anterior 
articular  surface  of  the  body. 

The  neural  spine  of  the  6th  vertebra  is  barely  perceptible,  and  the 
interzygapophysial  bar  is  again  intact  as  a  delicate  bridge.  At  the 
base  of  each  postzygapophysis  above,  a  little  projection  is  seen, 
which  occurs  on  the  four  succeeding  segments ;  both  then  are 
obliterated. 

The  vertebral  canals  have  the  form  of  a  vertical  ellipse,  and  the 
parapophysial  spines  are  again  shortening.  Beneath,  we  observe 
that  the  hypapophysis  has  disappeared,  and  a-t  its  site,  in  the  last 
vertebra,  the  carotid  canal  begins  to  form.  The  body  of  this 
vertebra  is  nearly  square  on  transverse  section.  But  slight  modifi- 
cation has  taken  place  in  the  yth  vertebra.  The  limbs  of  the 
postzygapophyses  are  shorter ;  the  connecting  bar  is  still  intact ;  the 
neural  spine  has  entirely  disappeared ;  and  the  carotid  canal  is 
deeper  and  narrower. 

In  the  Sth  vertebra  the  interzygapophysial  bar  is  once  more  in- 
complete, while  the  changes  taking  place  in  the  last  vertebra  are  be- 
coming better  marked. 

Sharp  lateral  processes  form  the  walls  of  the  narrow  carotid 
canal  in  the  Qtli  lertebra,  and  the  vertebral  canals  are  nearly  circular 
and  increasing  in  caliber.  The  parapophysial  spines  are  nearly  as 
long  as  the  body,  while  the  vertebrae  are  now  beginning  to  be  shorter 
and  heavier.  The  anterior  pair  of  articular  facets  look  upward 
and  inward,  the  reverse  being  the  case  with  the  hinder  pair.  A 
tuberous  neural  spine  and  hypapophysis  make  their  appearance  in 
the  lotli  z'eiiebra,  the  latter  being  in  the  middle  of  the  body.  Para- 
pophysial processes  are  shorter,  though  more  pronounced,  while  the 
carotid  canal  has  ceased  to  exist.  The  general  form  of  this  verte- 
bra is  cubical. 
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In  the  nth  vertebra  the  neural  spine  is  more  lofty  and  hooks  for- 
ward ;  the  spine  beneath  forms  a  low  median  crest  nearly  as  long 
as  the  body  of  the  vertebra.  The  vertebral  canals  are  still  increas- 
ing in  caliber.  Quite  marked  changes  have  gradually  come  about  in 
the  I2th  vertebra.  The  neural  spine  is  very  pronounced,  while  the 
hypapophysis  is  shrinking  again  in  importance.  In  the  parapophy- 
ses  the  form  of  the  diminutive  rib  begins  to  be  suggested,  accom- 
panied by  a  corresponding  enlargement  of  the  vertebral  canals.  On 
the  centrum,  the  articular  facets  are  larger,  and  the  anterior  one, 
especially,  deeper.  The  neural  canal,  still  circular,  is  here  larger 
than  we  found  it  in  the  axis.  It  seems  to  have  the  least  caliber  in 
the  6th  vertebra. 

In  figure  25,  the  anterior  vetebra  shown  is  the  13^/1  and  it  de- 
parts very  markedly  from  the  last  one  described.  Its  neural  spine 
now  becomes  a  high  quadrate  crest  nearly  as  long  as  the  centrum 
of  the  bone. 

The  transverse  processes  are  heavier,  and  the  bases  to  the  zyga- 
pophyses  very  substantial,  with  little  change  in  the  direction  of  the 
facets.  A  rudimentary  free  rib  has  made  its  appearance,  the  body 
of  which  is  no  longer  than  its  neck.  I  should  have  noted  a  pneu- 
matic foramen  on  the  lateral  aspect  of  the  centrum  of  the  I2'th 
vertebra ;  it  is  still  larger  here ;  is  seen  in  the  14th ;  largest  of  all  in 
the  15th;  very  minute  in  the  succeeding  one;  and  disappears  in  the 
17th. 

The  caliber  of  the  neural  canal  in  the  13th  vertebra  is  circular 
and  large ;  it  gradually  diminishes  to  the  19th,  where  it  is  just  a 
little  more  than  half  the  size. 

The  centrum  of  the  13th  vertebra  is  broader  than  it  is  deep,  and 
this  segment  is  quite  short  from  before,  backward.  Below,  a  tri- 
cornute  hypapophysis  is  beginning  to  be  developed.  In  the  14th 
vertebra  the  neural  crest  is  a  little  longer  but  no  higher ;  the  trans- 
verse processes  are  still  more  spreading,  while  the  free  pair  of  ribs 
are  now  quite  long,  though  they  do  not  reach  the  sternum,  or  rather 
are  not  met  by  costal  ribs.  They  are  devoid  of  epipleural  append- 
ages. The  centrum  is  evidently  becoming  narrower  and  longer,  and 
this  contraction  and  lengthening  gradually  continues  through  the  19th 
or  last  free  vertebra  we  find  before  reaching  the  pelvis,  in  which  the 
centrum  is  twice  as  long  as  it  is  wide.  The  articular  facets  also  in- 
crease proportionately  in  size ;  the  periphery  of  the  posterior  articular 
facets  on  the  centrum  of  the  19th  vertebra  is  fully  double  the  cir- 
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cularity  of  its  neural  canal,  the  measurement  for  the  latter  being 
taken  over  the  middle  of  the  centrum. 


Fig.  25  Right  lateral  view  of  a  part  of  the  axial  skeleton  of  Circus  h  u  d  - 
s  o  n  i  u  s  ,  showing  the  shoulder  girdle,  dorsal  division  of  the  vertebral  column,  the 
sternum,  pelvis,  caudal  vertebrae,  and  pygostyle.  The  parts  are  all  in  situ.  This  figure 
shows  well  the  posterior  and  detached  portion  of  the  pubic  element  of  the  pelvis.  Same 
specimen  as  figured  in  figures  19—22  and  24.  Ribs  of  left  side  all  removed.  Life  size 
from  nature 

Returning  to  the  14th  vertebra,  we  find  the  tricornute  hypa- 
pophysis  but  little   larger  than  we   found  it  in  the   13th,  but  an 
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evident  disposition  to  contract  at  its  base  and  project  into  the 
pleural  space.  A  circular  pneumatic  foramen  is  found  behind  the 
transverse  process  on  either  side  from  the  13th  to  the  19th  vertebra 
inclusive.  This  pair  of  openings  is  largest  in  the  i8th  vertebra, 
and  smallest  in  the  13th. 

The  "  intervertebral  foramina "  become  more  circular  and  yet 
smaller  as  we  proceed  toward  the  hinder  part  of  the  spinal  column. 

In  the  13th  vertebra  the  neural  crest  interlocks  at  its  posterior 
superior  angle  with  the  anterior  superior  angle  of  the  neural  crest 
of  the  i6th  vertebra,  by  the  arrowhead  joint.  This  interlocking 
continues  throughout  the  series,  until  we  arrive  at  the  pelvis,  where 
no  such  joint  is  found  to  exist.  The  neural  spines  or  crests 
through  this  "  dorsal  region "  of  the  column  become  gradually 
lower  and  longer  as  we  proceed  toward  the  posterior  extremity  of 
the  body. 

From  the  15th  to  the  19th  vertebra  inclusive,  the  articular  facets  on 
the  zygapophysial  processes  gradually  change  their  direction  to  meet 
the  requirements  of  the  "  dorsal  region" ;  they  once  more  come  to 
face  directly  upward  anteriorly,  while  the  reverse  holds  good  be- 
hind ;  we  observe  also  that  the  transverse  processes  in  this  series 
become  longer  and  longer  as  we  proceed  in  the  same  direction,  and 
their  outer  extremities  armed  in  each  case  with  a  single,  delicate  meta- 
pophysis  which  overlaps  the  process  both  before  and  behind  it.  In 
the  15th  vertebra,  now  under  consideration,  the  hypapophysis  loses 
its  tricornute  character,  and  the  short  pedicle  merely  supports  a 
circular  disk,  with  its  inferior  surface  directed  slightly  forward. 
This  pedicle  in  the  i6th  becomes  longer,  and  the  disk  becomes  an 
ellipse,  placed  longitudinally  upon  it.  The  hypapophysis  on  the 
17th  vertebra  dips  well  into  the  pleural  cavity  as  a  laterally  com- 
pressed hook  with  slightly  dilated  apex.  It  is  truly  claw  shaped  in 
the  i8th  vertebra,  though  still  compressed  from  side  to  side,  to  be 
entirely  absent  in  the  19th. 

In  Circus  all  the  vertebrae  are  freely  articulated  upon  each 
other,  from  atlas  to  the  one  that  first  anchyloses  with  the  ilia ;  in 
Faico  sparverius,  however,  from  atlas  to  13th  inclusive, 
are  free,  while  14th  to  i8th  are  thoroughly  fused  into  one  bone,  the 
outer  angles  of  their  diapophyses  even  being  united  by  anchylosis. 

In  this  common  "  dorsal  ".  piece  of  the  Sparrow  hawk  the  two 

leading  vertebrae   support  hypapophyses.     These  have  also   fused 

together,  leaving  only  a  circular  foramen  between  them.     The  19th 

vertebra  of  this  little  falcon  is  free  and  articulates  with  the  posterior 
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one  of  the  consolidated  bone  in  question,  and  behind  with  the  first 
one  of  the  pelvis. 

The  15th  vertebra  in  Circus  has  a  pair  of  true  ribs,  i.  e.  they 
are  connected  with  the  sternum  through  the  intervention  of  costal 
ribs  or  haemapophyses,  the  two  being  freely  articulated.  This  pair 
of  pleurapophyses  also  has  unciform  appendages,  that  on  either 
side  anchylose  on  the  lower  third  of  the  rib,  their  apexes  being  di- 
rected upward.  The  facets  for  the  heads  of  this  pair  of  ribs  are 
upon  the  anterior  margins  of  the  neurapophyses,  just  above  the 
centrum  of  the  vertebra.  This  pvosition  of  these  facets  obtains  for 
the  remainder  of  the  series  of  articulated  pleurapophyses.  The 
facets  for  the  tubercles  are  at  the  ends  of  the  diapophyses  and  look 
directly  downward  and  outward  throughout  this  region. 

The  vertebral  ribs  of  the  i6th  to  the  19th  vertebra  inclusive  be- 
come gradually  longer  as  we  proceed  backward ;  they  all  bear 
large  anchylosed  unciform  appendages,  with  their  apices  directed 
backward,  of  a  form  shown  in  figure  25.  They  are  laterally  com- 
pressed and  oflfer  large  articulatory  facets  for  the  costal  ribs. 

The  sternal  rib  of  the  15th  vertebra,  the  first  of  the  series,  articu- 
lates high  up  on  the  costal  process  of  the  sternum.  It  is  short  and 
straight.  As  we  proceed  toward  the  pelvis  we  find  them  becom- 
ing gradually  longer,  flatter  from  side  to  side,  and  more  curved 
upward,  their  convexities  being  below.  They  articulate  with  the 
sternum  by  extensive  transverse  facets  [fig.  25]. 

The  two  leading  vertebrae  of  the  pelvis  each  have  a  pair  of  ribs 
also,  that  in  no  way  differ  from  those  that  I  have  just  described, 
excepting  that  the  last  pair  is  without  fully  developed  unciform 
processes.  They  otherwise  simply  continue  the  series,  and  it  is 
evident  that  the  arrangement  presents  seven  pairs  of  pleurapophyses, 
which  are  connected  with  the  sternum  through  the  articulation  with 
an  equal  number  of  pairs  of  haemapophyses,  which  in  their  turn 
articulate  with  the  costal  borders  of  the  sternum  by  their  transverse 
facets.     Both  the  true  and  costal  ribs  of  this  hawk  are  pneumatic. 

We  will  now  for  a  moment  leave  the  vertebral  column  proper  and 
pass  to  the  consideration  of  the  sternum  [fig.  25,  26"].  In  outline, 
the  general  form  of  this  bone  in  Circus,  viewed  from  above,  is  a 
parallelogram.  Its  superior  or  dorsal  surface  is  deeply  concave, 
accompanied,  of  course,  by  a  corresponding  convexity  of  the 
pectoral  aspect.  The  middle  of  the  median  line  above  presents  a 
row  of  pneumatic  foramina  leading  to  the  keel.  Similar  openings 
occur  also  on  the  interfacial  spaces  on  the  costal  borders ;  in  groups 
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just  within  the  costal  borders  and  the  anterior  border  of  the  body; 
and  at  the  bases  of  triangular  pits,  one  of  each,  which  occupy  the 
inner  aspects  of  the  costal  processes. 

The  hinder  border  of  the  sternal  body  is  gently  concave,  and  in 
the  specimen  in  hand  the  right  side  is  pierced  by  two  foramina, 
while  only  one  occurs  on  the  left,  as  shown  in  figure  26.  In  many 
specimens  there  is  but  one  foramen  .upon  either  side,  and  occasion- 
ally one  or  both  of  these  may  be  very  small  indeed.  A  specimen  in 
the  collections  of  the  United  States  National  Museum  (no.  9383) 
marked  Circus  jardini  shows  the  sternum  to  be  entire  save 
a  pin  hole  foramen  on  the  right  side.     It  is  also  peculiar  in  having 


Fig.  27 


Fig.  26 

Fig.  26  The  sternum  of  Circus,  viewed  from  below.  I  have  specimens  before  me 
wherein  the  sternal  foramina  are  exceedingly  small,  and  I  should  not  be  at  all  surprised 
to  find  a  sternum  of   this  hawk  lacking  these  foramina  entirely. 

Fig.  27  Heads  of  scapula,  clavicle  and  coracoid,  inner  aspect,  showing  their  mutual 
relations,  s,  scapula;  cl,  clavicle;  and  c,  coracoid.  Same  specimen  as  figures  19-22, 
24-26.     Life  size  from  nature. 

the  carinal  angle  dilated,  and  pneumatic  fossae  on  the  inner  aspects 
of  the  costal  processes.  The  sternum  of  Falco  sparverius 
has  a  large  elliptical  foramen  on  either  side,  whose  peripheries  so 
far  encroach  upon  the  posterior  margin  of  the  sternal  body  as  to 
slightly  absorb  it  at  the  point  of  tangency.  In  Falco  r.colum- 
b  a  r  i  u  s    these  foramina  are  well  within  this  border. 

But  one  pair  of  muscular  lines  presents  itself  upon  the  otherwise 
smooth  ventral  surface  of  the  sternum  of  Circus.  Two  of  the  lines 
are  seen  on  each  side  of  the  keel  [fig.  26].  The  carinal  angle  is 
rounded,  the  anterior  border  of  the  keel  being  concave,  while  the 
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inferior  one  presents  a  graceful  convex  curve.  Posteriorly  it 
terminates  at  the  apex  of  a  triangular  smooth  surface,  the  outer 
basal  angles  of  which  are  opposite  the  foramina  in  the  xiphoidal 
extremity  [fig.  26J.  The  line  of  union  between  keel  and  body  is 
rounded,  being  concave  outward. 

A'larked  differences  occur  in  the  manubrium  of  the  Falconidae; 
here  in  Circus  it  is  a  stumpy  process,  generally  inclined  upward, 
having  a  sharp  median  edge  below  and  a  triangular  anterior  surface. 
Among  the  Falcons  (F  a  1  c  o  r  .  c  o  1  u  m  b  a  r  i  u  s  ) ,  it  is  a  narrow 
spicula  of  bone,  directed  forward  and  upward ;  but  what  is  most 
singular,  there  exists  in  these  birds  a  second  process  that  springs  in 
the  median  line  from  the  border  of  the  body  above.  These  two  pro- 
cesses have  the  coracoidal  grooves  between  them. 

The  grooves  for  the  coracoids  decussate  in  Circus,  their  inner 
ends  terminating  in  points ;  they  decussate  still  more  in  Falco, 
where  their  inner  ends  are  rounded.  Such  a  decussation  of  the 
coracoidal  beds  is  likewise  to  be  seen  in  the  herons,  as  in  the  genus 
Ardea. 

In  the  specimens  of  all  the  Falconidae  before  me,  it  is  the  right 
coracoidal  groove  that  is  the  anterior  one,  and  overlaps  the  superior 
surface  of  the  base  of  the  manubrium.  As  v.'ell  as  I  can  remember 
such  is  also  the  case  with  the  herons. 

Returning  now  to  the  spinal  column,  we  find  that  the  20th  verte- 
bra of  Circus  becomes  anchylosed  beneath  the  ilia.  Its  broad  neural 
spine  has  fused  into  one  piece  in  common  with  the  others  that  ex- 
tend back  as  far  as  the  sacrum;  its  diapophyses  are  half  covered 
by  the  anterior  iliac  borders,  and  these  with  the  next  vertebra  be- 
hind show  the  facets  for  the  two  pair  of  ribs  already  described 
above,  which  are  here  overarched  by  the  ilia  [fig.  25]. 

The  anterior  aspect  of  the  20th  vertebra  presents  all  the  require- 
ments for  articulation  with  the  one  next  beyond,  in  its  prezygapo- 
physes,  and  in  its  centrum.  Metapophysial  spines,  however,  are 
only  thrown  back  by  the  segment  before  it,  while  the  locking  of  the 
neural  spines  does  not  take  place. 

This  description  of  the  20th  vertebra  brings  us  to  a  point  where 
we  must  needs  take  into  consideration  the  pelvis  of  Circus  [fig.  25, 
28].  Upon  superior  view  of  this  bone  [fig.  28]  we  observe  that  the 
neural  spine  or  rather  its  upper  surface  projects  forward  as  a  broad 
process  between  the  ilia,  and  is  roundly  notched  anteriorly.  The 
common  top  of  this  neural  spine  for  nearly  the  entire  length  of  the 
pelvis  is  smooth  and  presents  little  or  nothing  to  indicate  where  the 
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divisions  among  the  vertebrae  take  place.  The  parts  of  the  last 
vertebra,  that  became  anchylosed  with  the  pelvis,  are  easily  made 
out.  Very  minute  interdiapophysial  foramina  may  pierce  this 
region ;  others  are  but  indicated  by  minute  dots.  Along  the  mid 
region,  the  ilia  rise  above  these  fused  vertebrae  in  sharp  crests, 
which  crests  in  being  produced  backward  form  the  outer  margins 
of  these  pelvic  bones  where  they  constitute  the  postacetabular  sur- 
face. 

The  "  ilioneural  grooves "  are  closed  in,  but  they  exist  as 
capacious  "  ilioneural  canals  "  beneath  the  ilia  anteriorly. 

Each  ilium  has  a  rounded  anterior  border,  which  presents  a 
slightly  raised  emargination  just  within  it. 

The  preacetabular  surface  of  the  ilia  is  fully  twice  as  long  as  the 
postacetabular,  and  its  superficies  is  also  double  in  extent  [fig.  28]. 
In  each  bone  the  former  surface,  anteriorly,  is  first  directed  up- 
ward and  only  slightly  outward ;  as  it  passes  backward  it  faces 
almost  directly  outward,  a  direction  which  it  maintains  for  the  rest 
of  its  extent.  The  postacetabular  surfaces  of  the  ilia  are  confined  to 
two  elliptical  areas,  which  roof  over  the  ischiac  foramen  on  either 
side,  and  the  direction  of  whose  surfaces  is  upward.  Upon  lateral 
view  of  the  pelvis  [fig.  25],  we  see  a  circular  acetabulum  with  a  very 
deficient  base,  the  periphery  of  the  inner  circle  being  but  little 
smaller  than  the  outer  rim  of  the  cavity. 

The  antitrochanter  is  long  and  narrow.  The  plane  of  the  ischiac 
foramen  is  directed  downward,  backward  and  outward,  and  this 
aperture  is  completely  overshadowed  by  the  ilium.  The  ischiac  area 
is  generally  concave  and  triangular,  the  apex  of  the  latter  being 
directed  backward. 

Considerable  interest  attaches  to  the  condition  in  which  we  find 
the  pubic  bones  in  Circus.  The  anterior  limit  of  one  of  these  bones, 
after  it  leaves  the  acetabulum,  closes  in  the  obdurator  foramen  quite 
completely,  but  does  not  pass  beyond.  Then  occurs  an  interval,  be- 
low the  lower  margin  of  the  ischium,  which  in  life  is  filled  in  by 
ligament,  that  connects  the  floating  part  of  the  remainder  of  the 
pubic  bone  behind.  This  latter  piece  is  simply  suspended  from  be- 
neath the  posterior  angle  of  the  ischium  by  ligament,  not  in  any  way 
connected  with  the  anterior  limb  of  the  pubic  rod,  except  through 
the  means  of  the  material  mentioned  [fig.  25].  I  made  many  care- 
ful examinations  and  dissections  of  this  bone  in  Circus  before  I  was 
satisfied  of  what  I  saw,  and  that  the  condition  existed  as  I  have 
described  it.     In    Falco     sparverius    the  connection  between 
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these  two  separate  parts  of  the  pubic  bone  is  through  the  finest 
imaginable  bony  bridge,  that  passes  close  under  the  margin  of  the 
lower  ischiac  border,  and  so  far  as  I  have  examined  the  falcons  it 
is  always  present  in  them,  though  sometimes  almost  of  hairlike  di- 
mensions. 

Professor  Owen  says :  "  The  shortest  pubis  is  seen  in  certain 
eagles,  in  which  it  terminates  after  forming  the  lower  boundary  of 
the  obturator  foramen,  its  extremities  there  projecting  freely,  as  in 
figure  2;^  [d  side  view  of  pelvis,  eagle],  or  being  joined  by  liga- 
ment to  the  ischium,  as  in  the  Harpy  eagle,  in  which  it  is  an  inch  in 
length,  whilst  the  ilium  is  six  inches  long."  [Anat.  Vert.,  2 :36]  I 
am  sorry  to  say  that  at  present  writing  I  have  not  the  complete 
skeleton  of  an  eagle  before  me,  and  no  pelvis  of  that  bird.  I  would 
not  be  surprised  to  learn,  however,  that  the  skeleton  that  fell  to  the 
lot  of  this  eminent  anatomist  to  examine  at  the  time  he  made  the 
above  statement  was  an  imperfect  one,  and  that  the  hinder  three 
fourths  of  the  pubis  on  both  sides  was  lost,  a  thing  very  likely  to 
happen  were  they  connected  to  the  anterior  portion  by  a  delicate 
bridge  of  bone,  or  entirely  disconnected  as  we  find  them  in  Circus. 
It  may  be  that  specimens  of  Circus  will  be  taken  where  the  fine 
bony,  almost  hairlike,  connection  will  be  seen  to  join  these  two  parts 
of  the  pubis,  but  so  far  I  have  failed  to  find  one,  and  I  must  be- 
lieve that  the  condition  as  I  have  described  it  above  is  the  normal 
and  perhaps  constant  one.  Taking  into  consideration  the  state  of 
these  things  as  they  exist  in  Falco  sparverius,  it  is  very 
easy  to  conceive  how  such  a  condition  might  come  about  as  we  see 
it  in  Circus  —  the  fine  ligamentous  span  simply  no  longer  ossifies  — 
as  whatever  the  original  necessity  was  for  weakening  the  pubis  at 
this  point  it  has  been  eventually  accomplished,  and  ossification  is 
now  no  longer  extended  to  that  part  of  the  pubic  rod  at  all.  The 
free  hinder  ends  of  these  bones  in  Circus  are  now  completely  mov- 
able, as  any  one  can  satisfy  himself  by  examining  these  parts 
in  a  freshly  killed  specimen. ^ 

The  20th  and  21st  vertebrae  seen  beneath  the  ilia  have  already 
been  sufficiently  described.  Posterior  to  them  on  the  ventral  aspect 
of  the  pelvis  a  considerable  swell  takes  place  in  the  column  to  ac- 

*  Since  writing  the  above  I  have  detected  this  condition  of  the  postpubis  in  other 
Falconidae,  and  the  reader  is  referred  to  my  remarks  about  it  in  The  Auk,  January 
1886,  p.  133,  where  I  give  a  figure  showing  how  it  also  occurs  inButeo  borealis 
c  a  1  u  r  u  s  .  This  figure  is  herewith  published  in  the  present  treatise  as  figure  47. 
Prof.  W.  K.  Parker  F.  R.  S.,  tells  me,  too,  in  a  valued  letter  I  have  from  him,  that 
this  state  of  things  also  occurs  in  some  of  the  Old  World  Falconidae,  and  in  them 
the   postpubis   is   occasionally   aborted,    "  which   is  a   very   interesting  fact." 
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commodate  the  sacral  enlargement  of  the  cord.  This  gradually  con- 
tracts again  at  a  point  opposite  the  anterior  borders  of  the  acetabu- 
lae. 

The  22d  vertebra  throws  up  both  parapophyses  and  transverse 
processes  against  the  ilia.  In  this  the  next  three  succeeding  verte- 
brae follow  suit.  This  takes  place  at  the  narrowest  part  of  the 
pelvis,  and  these  processes  are  very  stout  here. 

In  the  26th  to  the  2Qth,  inclusive,  the  short  abutting  processes  can 
not  be  seen  upon  direct  ventral  aspect.  This  is  the  region  of  the 
true  "  sacrum  "  and  the  foramina  of  exit  for 
the  sacral  nerves  are  here  double  on  either 
side,  one  opening  being  above  another. 

The  30th,  31st  and  3 2d  vertebrae  have 
long  parapophyses,  which  amalgamate  at 
their  outer  extremities,  whefe  they  form  a 
powerful  abutment  for  the  pelvic  walls  at 
points  opposite  the  acetabulae.  The  pelvis 
of  this  harrier  is  deep  in  all  this  region,  that 
is,  posterior  to  the  25th  vertebra  and  in- 
cluding the  three  I  have  just  mentioned. 

The  pelvic  bones  behind  grasp  but  two 
more  segments  of  the  column,  the  33d  and 
34th  vertebrae.  These  much  resemble  the 
anterior  coccygeal  ones,  especially  the  last 
one. 

In  the  coccyx  we  find  six  vertebrae  freely 
movable  on  each  other,  but  with  nothing 
peculiar  about  them.  The  fourth  and  fifth 
of  this  series  have  equal  and  at  the  same 
time  the  most  far  extending  transverse  processes.  The  width  of 
the  last  (the  sixth)  is  about  equal  to  the  first,  and  the  last  three 
have  bifid  hypapophyses.  Circus  has  a  very  broad  and  lofty 
pygostyle,  that  in  the  adult  bird  shows  but  few  traces  of  its  original 
composition.  Its  anterior  edge  is  sharp,  while  behind  it  is  flatteneil 
and  narrowly  triangular  with  the  base  of  the  triangle  below.  I  give 
a  posterior  view  of  this  bone  in  the  osteology  of  the  Cathartidae 
above,  figure  13,  where  it  is  compared  with  the  bone  as  it  occurs  in 
other  Falconidae. 

In  Circus  pneumaticity  is  partially  extended  to  the  first  two  free 
coccygeal  vertebrae,  but  not  beyond  them. 

In  the  pectoral  arch  we  find  that  a  scapula  is  broad  and  truncate 
posteriorly,  with  its  apex  drawn  out  into  a  spicularform  point.     Its 


Fig.  28  Superior  aspect  of 
pelvis  of  Circus;  same  spec- 
imen as  the  last.  Life  size 
from  nature 
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neck  is  thick  and  broad,  being  subelliptical  upon  section  [fig.  25,  27]  ; 
while  on  the  articular  surface  it  extends  to  the  glenoid  cavity,  and 
is  about  half  or  a  little  more  than  that  presented  by  the  coracoid. 
Upon  its  under  surface,  close  to  the  line  of  articulation  with  this 
latter  bone,  we  find  a  circular  pneumatic  foramen,  which  is  constant. 
This  line  of  articulation  runs  out  to  the  end  of  the  scapular  process 
of  the  coracoid,  but  beyond  this  the  scapula  is  extended  as  a  clavic-^ 
ular  process  which  meets  the  head  of  the  furcula  with  greater  or 
less  intimacy  [fig.  27],  thus  closing  in  the  tendinal  canal.  The 
proper  relations  of  these  bones  in  Circus  are  shown  in  figure  27  of 
the  present  treatise.  In  Circus  all  the  thoracic  pleurapophyses  are 
overlapped  by  the  scapula,  except  the  last  two  pairs,  so  we  may 
judge  from  this  that  that  bone  is  below  the  average  length  for  birds, 
not  reaching  the  anterior  border  of  the  pelvis. 

One  would  hardly  expect  from  an  examination  of  the  sternal 
bases  of  the  coracoids  that  they  decussated  in  their  grooves,  as  these 
parts  are  apparently  exactly  alike  in  either  bone.  The  inner  angle 
is  carried  out  as  a  sharp  point  while  the  outer  is  a  stumpy  process 
[fig.  25].  A  strong  muscular  line  marks  the  shaft  anteriorly,  es- 
pecially at  its  lower  part,  the  shaft  itself  being  stout  and  sub- 
cylindrical  at  its  middle  third.  Just  below  the  inner  end  of  the 
scapular  process,  we  find  on  the  side  of  the  shaft  a  long,  shallow 
notch,  which  in  life  is  spanned  by  a  delicate  ligament,  thus  con- 
verting the  notch  into  a  foramen.  In  some  specimens  this  foramen 
is  completed  in  bone ;  it  may  pierce  the  coracoid  upon  one  side  and 
be  a.  notch  on  the  other.  A  specimen  of  Circus  jardini 
has  it  a  shallow  notch  upon  either  coracoid  [U.  S.  Nat.  Mus.  Collec. 
no.  9383].  In  many  owls  this  foramen  pierces  the  wing  of  the 
scapular  process  of  the  bone  near  the  center,  as  in  Speotyto,  where 
I  found  it  transmitted  a  branch  of  that  cervical  nerve  coming  from 
between  the  12th  and  13th  cervical  vertebrae  [sec  On  the  Osteology 
of  the  Striges,  Am.  Phil.  Soc.  Proc.  1900,  v.  39,  no.  164,  p.  700]. 

The  scapular  process  of  the  coracoid  has  already  been  alluded  to 
above  when  describing  the  scapula.  It  is  comparatively  very  small 
and  shows  but  little  on  direct  inner  view  [fig.  27].  It  holds  the 
same  position  as  seen  in  I  b  y  c  t  e  r  a  m  e  r  i  c  a  n  u  s  ,  M  i  c  r  a  s  - 
tur  semitorquatus,  Buteo  bo  real  is  and  others 
studied  by  Ridgway,  and  so  strikingly  compared  in  his  Outlines  of 
a  Natural  Arrangement  of  the  Falconidae. 

Upon  the  anterior  aspect  of  the  coracoid  or  really  on  the  head  of 
the  bone,  there  is  an  elongated  facet  placed  vertically  and  slightly 
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raised  above  the  surrounding  parts,  which  articulates  with  a  broad 
surface  of  simiHar  form  on  the  outer  side  of  the  expanded  head  of 
the  clavicle ;  this  latter  surface  looks  directly  backward,  a  special 
recess  being  made  for  it.  The  meeting  of  the  two  bones  is  ex- 
tensive and  very  intimate,  as  I  have  elsewhere  pointed  out. 

The  rounded  tuberous  head  of  the  coracoid  rises  but  little  above 
the  broad  surface  of  the  anterior  end  of  the  clavicle,  and  this  pro- 
jection arches  over  a  recess  at  its  inner  aspect  in  which  is  hidden 
large  pneumatic  foramina  that  communicate  with  the  hollow  shaft 
and  other  parts  of  the  bone. 

The  furcula  or  the  united  clavicles  are  likewise  highly  pneumatic 
bones ;  the  foramina  that  enter  them  being  found  upon  the  nonartic- 
ulating surface,  opposite  the  foramina  just  described  as  perforating 
the  inner  side  of  tb.e  head  of  the  coracoid.  When  the  two  bones 
are  in  situ,  these  two  surfaces  form  the  anterior  walls  of  a  fossa 
that  lies  immediately  beyond  the  "  tendinal  canal  "  and  really  a  part 
of  the  same  inclosure. 

Above,  the  clavicles  are  broad  and  articulate  with  the  sides  of  the 
heads  of  the  coracoids,  and  the  clavicular  process  of  either  scapula 
in  a  manner  already  described.  Viewed  from  in  front  they  present 
the  extreme  type  of  the  U-shaped  style  of  the  bone,  the  internal 
periphery  of  the  arch  being  nearly  a  semicircle.  The  bones  are 
compressed  from  side  to  side,  and  diminish  in  breadth  as  they  ap- 
proach the  point  of  union  below. 

Here  the  clavicles  support  a  small  tuberous  hypocleidium,  which, 
owing  to  the  backward  curvature  of  the  fourchette,  is  about  opposite 
the  coracoidal  beds  on  the  sternum.  A  well  developed  os  huvicro 
scapulare  is  supported  in  the  usual  manner  at  the  back  part  of  the 
shoulder  joint.  It  is  quite  a  characteristic  of  the  raptorial  as  well 
as  other  groups  of  birds,  and  is  of  great  service  in  increasing  the 
osseous  articular  surface  for  the  humerus. 

Pectoral  limb.  Circus  in  common  with  many  other  Raptores  has 
but  one  pneumatic  bone  in  the  skeleton  of  its  wing,  and  this  is  the 
humerus  [fig.  29].  This  bone  is  thoroughly  permeated  with  air,  and 
although  of  good  size,  is  ver}-  light  indeed.  The  pneumatic  fossa 
is  of  an  elliptical  outline,  occupying  its  usual  site,  and  at  its  base 
numerous  pneumatic  perforations  occur.  Over  it  curls  the  ulnar 
tuberosity,  forming  for  it  contracted  margins  on  three  sides,  mak- 
ing the  entrance  smaller  than  the  fossa  inside. 

The  articular  tuberosity  for  the  glenoid  cavity  is  spindle-shaped 
and  not  verv  extensive.     A  decided  vallev  divides  it  from  the  ulnar 
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tuberosity.  Bending  over  toward  the  palmar  aspect  of  the  bone 
we  observe  a  prominent  radial  crest.  This  extends  from  the  upper 
end  of  the  articular  tuberosity,  3  centimeters  down  the  shaft.  In 
form  it  is  a  long  isosceles  triangle,  with  the  angle  above,  and  the 
base  on  the  shaft  (the  bone  being  alongside  the  body  of  the  bird  in 
a  position  of  rest,  the  one  it  occupies  as  I  describe  it).  Viewed 
from  above  in  this  position,  the  humerus  has  the  usual  long  /  form. 
Smooth  and  cylindrical,  the  middle  third  of  the  shaft  presents  noth- 
ing of  special  interest.  Distally,  it  dilates  as  usual  to  support  on  its 
palmar  aspect  the  radial  and  ulnar  tubercles ;  a  muscular  tuberosity 
occurs  above  each  of  these  for  tendinal  insertion.  A  broad,  deep 
valley  is  behind  the  oblique  and  ulnar  tubercle  occupying  the  an- 
conal  and  distal  extremity  of  the  bone,  to  guide  the  passage  of  ten- 
dons to  the  antibrachium. 

The  radius  of  Circus  has  a  length  of  11  centimeters,  being  a 
slender  and  nearly  straight  bone.  Its  head  presents  an  elliptical, 
concave  facet  for  the  oblique  tubercle  of  the  humerus,  of  consider- 
able size,  while  the  facet  for  the  ulna  about  its  head  is  not  so  exten- 
sive.    Just  below  this  latter  is  the  tuberosity  for  muscular  insertion. 

The  distal  end  of  the  radius  is  somewhat  expanded  transversely, 
to  allow  room  for  the  grooves  for  the  passage  of  the  tendons,  and 
a  small  articulation  for  the  base  of  the  os  prominens.  Below  occurs 
the  usual  facet  for  the  radiate. 

The  olecranon  of  the  uhw  is  fairly  well  marked  as  a  rounded 
tuberosity,  extending  some  two  or  three  millimeters  beyond  the  cir- 
cular and  concave  facet  intended  for  the  ulnar  tubercle  of  the 
humerus.  It  also  has  the  usual  articular  concavities  for  the  oblique 
tubercle  and  the  head  of  the  radius.  The  shaft  of  the  bone  is 
nearly  four  times  the  bulk  of  the  shaft  of  the  radius  in  caliber ;  it  is 
cylindrical  and  but  slightly  curved,  showing  only  very  faintly  the 
row  of  papillae  for  the  quill-butts  of  the  secondaries,  adown  its 
length. 

Nothing  of  marked  importance  presents  itself  for  our  examination 
at  the  distal  extremity  of  the  ulna  of  Circus.  The  bone  has  here  the 
usual  articular  surfaces  and  tuberosities  for  radiale  and  ulnare. 
Several  years  ago  I  described  an  ossicle  of  the  antibrachium  as  it  is 
found  in  Circus,  and  named  it  the  os  prominens.  In  that  article  I 
present  a  cut  showing  its  relations  to  the  neighboring  bones  and  the 
insertion  of  the  extensor  patagii  longus.  It  is  a  small  bone  that 
articulates  with  the  radiale  and  distal  end  of  radius.  This  ossicle 
had  previously  been  noticed  by  Prof.  A.  Milne  Edwards,  in  a 
kestrel  in  his  Essai  siir  Appareil  Locomoteiir  des  Oisean.v.    Mivart 
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ill  his  Lessons  in  Elementary  Anatomy  [p.  320]  also  gives  a  cut, 
(after  A.  ^lilne  Edwards),  showing  its  position  in  the  wing  of  an 
eagle   ( x-V  q  u  i  1  a    f  u  c  o  s  a) . 

Later  (April  18S2),  in  the  Nnttall  Ornithological  Bulletin,  Mr 
Frederic  A.  Lncas  in  his  A'Otes  on  the  Os  prominens,  made  some 
valuable  additions  to  our  knowledge  of  the  subject,  presenting  a  list 
of  many  hawks  and  owls  in  which  it  occurred,  and  gave  excellent 
figures  showing  its  position  in  Bubo  virginianus,  Otogyps 
c  a  1  V  u  s  ,  and  others.  In  the  chapter  on  the  Anatomy  of  Birds  in 
the  second  edition  of  his  Key,  I  note  that  Professor  Coues  adopts 
the  name  I  originally  bestOAved  upon  this  sesamoid.  It  seems  that 
a  bone  which  attains  the  size  it  sometimes  does  in  certain  birds, 
ought  to  be  entitled  to  a  distinctive  appellation. 

The  metacarpus  of  this  harrier  is  a  little  over  6  centimeters 
long.  Its  articular  surface  for  the  carpal  segments  is  quite  oblique, 
and  the  part  which  originally  was  the  first  metacarpal,  now  forms 
an  unusually  prominent  and  projecting  process,  slightly  bent  to  the 
anconal  side.  Wedged  in  between  the  proximal  end  of  the  bone  and 
the  distal  ends  of  ulna  and  radius  are  found  the  usual  carpal  ossicles, 
the  ulnore  and  radiale.  They  differ  in  no  marked  respect  from  the 
bones  as  found  in  nearly  related  forms. 

The  pollex  has  but  one  phalanx  awarded  it,  but  this  bone  is  broad 
and  strong,  presenting  a  considerable  articular  surface  for  the 
metacarpus.  This  phalanx  may  support  a  claw  at  its  extremity. 
Second  digit  has  two  phalanges,  the  usual  one  with  posterior  border, 
and  the  lower,  long  pointed  one.  In  the  former  the  expansion 
alluded  to  is  surrounded  b}'  a  prominent  raised  margin,  but  the  area 
it  incloses  is  not  perforated  as  in  some  birds.  The  little  bone  of 
the  third  digit  has  a  process  developed  upon  its  posterior  edge,  which 
I  have  noticed  in  other  birds,  as  for  instance  in  Geococcyx. 

Pelvic  limb.  As  in  the  upper  extremity  so  we  find  it  to  be  the 
case  here  in  this  member;  it  is  only  the  femur  of  the  several  bones 
of  the  limb,  that  is  pneumatic.  A  neat,  elliptical  orifice  is  found 
on  the  anterior  surface  of  the  bone  about  the  middle  of  its  upper 
third  between  the  trochanterian  ridge  and  the  anterior  muscular 
line.  This  is  its  usual  site  when  present  in  birds,  and  here  admits 
air  throughout  all  parts  of  a  comparatively  large,  but  very  light 
bone. 

The  head  of  this  femur  is  rather  small,  and  placed  at  a  slight 
angle  on  the  shaft.  Above,  it  is  well  excavated  for  the  ligamentum 
teres,  between  which  concavity  and  the  trochanterian  ridge,  here  but 
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Fig.  35 

Fig.   29   Right   humerus    of   Circus,   auconal   aspect 

Fig.  30  Anterior  view  of  the  right  tibia  and  fibula  of  Circus 

Fig.   31    Same  view   of   the  corresponding  tarsometatarsus 

Fig.  32  Proximal  extremities  of  right  tibia  and  fibida  viewed  directly  from  above; 
same  bones  as  shown  in  figure  30.  The  line  of  the  cncmial  crest  is  the  lowest  in  the 
cut,    and   the   fibula   projects    posteriorly 

Fig.  33  Proximal  extremity  of  right  tarsometatarsus;  same  bone  as  figure  31,  held 
in  the  same  position  as  the  last,  the  hypotarsial  processes  directed  upward   in  the  cut. 

Fig.  34  Same  aspect  of  the  tarsometatarsus  of  Circus,  proximal  third  of  the  same 
bone  as  figure  31 

Fig.  35  Anterior  aspect  of  the  right  femur  of  Circus,  from  the  same  limb  as  the 
bones   shown   in   the   former   figures.     .Ml   life   size   from   nature 
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slightly  elevated,  we  find  the  broad  articular  surface  for  the  anti- 
trochanter  of  the  pelvis.  Its  breadth  increases  as  it  recedes  from 
the  head  of  the  bone,  and  is  carried  slightly  over  the  summit  of  the 
ridge. 

This  bone  is  gently  arched  throughout  its  length,  the  concavity 
being  upon  its  posterior  aspect.  Its  shaft  is  very  smooth,  for  the 
most  part  cylindrical  on  section,  and  but  faintly  shows  the  usual 
muscular  lines  adown  its  length ;  the  most  distinct  one  passing  from 
the  forepart  of  the  trochanterian  ridge  to  the  outside  boundary  of 
the  inner  condyle.  At  the  anterior  aspect  of  the  lower  third  of  the 
shaft,  we  observe  that  the  ridges  wdiich  are  the  beginnings  of  the 
condyles  are  parallel  with  each  other  until  they  disappear  at  the 
lower  end  of  the  bone.  They  are  quite  prominent  and  thus  give 
rise  to  a  well  marked  "  rotular  channel."  A  very  noticeable  thing 
about  the.  femur  of  Circus  is  that  the  condyles  are  about  on  the  same 
level  at  their  lowest  points.  If  the  bone  is  held  vertically  against  a 
plane  surface  tangent  to  these  points,  the  axis  is  very  nearly  per- 
pendicular to  the  plane.  This  is  by  no  means  the  rule  with  a  great 
majority  of  birds,  where  the  inner  condyle  is  produced  beyond  the 
outer  one.     It  is  well  shown  in  a  specimen  of  Geococcyx. 

The  intercondyloid  fossa  is  broad  and  fairly  divided  from  the 
popliteal  depression  by  a  low  transverse  bar.  As  usual,  the  outer 
condyle  is  vertically  cleft  behind  to  afford  an  articular  cavity  for  the 
head  of  the  fibula.  The  little  tuberosities  for  muscular  and  liga- 
mentous insertion  about  this  end  of  the  femur  in  Circus  are  well 
marked,  and  the  foramen  for  the  entrance  of  the  medullary  artery 
occupies  its  usual  site  on  the  posterior  aspect  of  the  shaft  below  the 
juncture  of  the  upper  and  middle  thirds. 

In  the  skeleton  of  Circus,  as  it  is  ordinarily  prepared  for  study, 
the  tibia  and  fibula  are  highly  characteristic  of  the  nonpneumatic 
class  of  bones,  being  dark,  and  for  the  most  part  of  a  deep  amber 
color  and  greasy.  The  former  is  but  little  curved  forward,  as  we 
sometimes  see  it,  the  shaft  being  very  straight  from  any  point  of 
view  [fig.  30].  Seen  directly  from  above,  the  proximal  articular 
surface  for  the  condyles  of  the  femur  is  nearly  square  [fig.  32]. 
The  intercondylar  convexity  is  but  feebly  pronounced,  and  the  rotular 
crest  of  the  bone  rises  but  slightly  above  the  general  undulating 
articular  surface.  The  apex  of  the  ectocnemial  ridge  points  directly 
outward,  the  opposite  or  procnemial  ridge  being  developed  as  a 
crest  parallel  with  the  outer  surface  of  the  fibula,  and  produced  some 
distance  down  the  shaft  of  the  bone.     Below,  and  on  the  outer  side 
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of  the  shaft  of  the  tibia,  we  find  a  long,  well  developed,  fibular 
ridge,  for  the  usual  articulation  of  that  bone.  Farther  down  the 
shaft  its  continuity  is  subcylindrical  on  section,  at  least  as  far  as 
where  it  begins  to  become  anteroposteriorly  flattened  above  the 
condyles. 

The  usual  oblique  bony  bridge  for  the  retension  of  tendons  is 
seen  on  the  anterior  aspect  just  above  the  condyles,  and  above  it 
again  the  two  tubercles,  one  on  either  side,  for  the  attachment  of 
the  ligament  that  performs  a  similiar  function.  Of  these  latter  the 
inner  is  the  higher  on  the  shaft.  The  tibial  condyles  are  nearly  of 
a  size,  the  outer  one  being  produced  the  farther  up  the  shaft  pos- 
teriorly. In  this  situation  the  articular  surface  merges  across  the 
intercondyloid  space.  On  the  outer  aspect  of  the  inner  condyle  a 
hemispherical  tubercle  forms  a  striking  object.  Circus  has  but  a 
single  patella.  This  bone  is  of  a  cordate  form  with  the  rounded 
apex  below,  and  a  transversely  truncate  surface  above.  Posteriorly 
it  is  more  convex  than  it  is  anteriorly,  and  it  has  a  transverse 
diameter  of  five  millimeters  at  its  greatest  width. 

The  Hhula  [fig.  30,  32]  is  laterally  compressed  above,  the  hinder 
part  of  its  head  extending  backward  over  the  shaft..  It  does  not 
rise  above  the  articular  plane  of  the  tibia,  and  only  touches  it  above 
near  its  anterior  and  inner  angle  [fig.  30].  At  1.3  centimeters  down 
its  shaft  it  comes  in  contact  with  the  fibular  ridge  of  the  tibia,  op- 
posite which  it  develops  on  the  outer  side  of  its  shaft  the  usual 
tuberosity  for  the  insertion  of  the  tendon  of  the  biceps.  Its  con- 
tact with  the  fibular  ridge  extends  for  two  centimeters  along  the 
tibial  shaft.  Below  this  the  fibula  does  not  again  come  in  contact 
with  the  latter  until  it  passes  its  middle  point  from  whence  its 
needlelike  dimensions  may  be  traced  in  close  contact  with  the  -main 
bone  of  the  leg  to  the  juncture  of  its  middle  and  lower  thirds. 

The  Marsh  harrier  presents  us  with  a  very  interesting  form  of  a 
tarsometafarsus  [fig.  31,  33,  34].  Viewing  its  proximal  extremity 
directly  from  above  [fig.  33]  we  note  that  there  are  two  distinct  pro- 
cesses representing  the  "  hypotarsus."  The  inner  of  these  is  the 
longer,  and  both  have  slightly  dilated  extremities.  They  are  at 
right  angles  to  the  shaft,  and  separated  from  each  other  by  an  in- 
terval of  four  millimeters,  the  base  of  the  intervening  valley  being 
roundly  concave  from  side  to  side.  The  articular  surface  at  the 
extremity  of  the  tarsometatarsus  presents  two  well  marked  de- 
pressions for  the  condyles  of  the  tibia.  They  are  separated  in  the 
middle  line  by  a  slight  convexity.     Upon  direct  front  view  this  bone 
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appears  to  be  straight,  but  seeing  it  laterally  shows  it  to  be  greatly 
curved  from  one  end  to  the  other,  the  concavity  being  along  the 
front  of  the  shaft.  It  is  much  scooped  out  anteriorly,  just  below 
the  articular  end  [fig.  31].  This  is  continued  a  short  distance  down 
the  shaft,  trending  towards  the  inner  side.  At  its  deepest  part, 
above,  the  bone  is-  pierced  from  before,  backward,  by  a  single  fora- 
men. Below  this,  and  rather  to  the  outer  side  there  is  a  small, 
elongated,  though  prominent  tubercle.  Running  down  the  front  of 
the  shaft  from  a  point  on  the  periphery  of  the  proximal  end,  op- 
posite the  middle  of  the  external  articular  depression  for  the  con- 
dyle of  the  tibia,  to  the  middle  of  the  outer -trochlea,  there  is  a 
rounded  and  pronounced  crest,  much  like  the  tibial  crest  in  some 
vertebrates. 

The  outer  aspect  of  this  bone  is  broad  and  fiat,  though  carried 
to  a  sharp  edge  above  on  the  inner  aspect  proper.  This  latter  side 
is  not  as  broad  as  the  outer  aspect.  These  two  surfaces  meet  to 
form  the  anterior  crest  described  above.  From  between  the  hypo- 
tarsial' processes  to  the  trochleae,  tlie  posterior  surfaces  of  the  shaft 
are  deeply  and  longitudinally  grooved. 

The  margins  of  this  excavation  are  sharp  throughout  their  extent, 
being  the  posterior  edges  of  the  two  surfaces  described  as  the  inner 
and  anterior  and  the  outer  surfaces,  above. 

Upon  the  lower  edge  of  the  inner  of  these  two  margins  we  find 
a  well  marked  elongated  facet,  intended  for  the  articulation  of  a 
large  sized  metatarsal.  This  latter  bone  is  of  considerable  size  in 
this  harrier,  and  its  distal  trochlear  surface  is  very  broad,  being 
placed  transversely  on  the  bone.  Above,  it  is  so  articulated  as  to 
allow  of  considerable  freedom  of  movement,  being  attached  to  the 
tarsometatarsus  in  the  most  usual  manner  by  ligament.  This  distal 
end  of  the  tarsometatarsus,  that  bears  the  trochlear  facets,  is  much 
expanded  in  a  lateral  direction,  being  gently  convex  from  side  to  side 
anteriorly,  where  it  shows  the  usual  foramen  for  the  anterior  tibial 
artery.  Behind,  it  shows  an  amount  of  concavity,  from  side  to  side, 
equal  to  the  convexity  of  the  anterior  aspect.  The  trochlear  pro- 
cesses for  the  pedal  digits  are  separated  by  not  very  deep  notches. 
Their  lower  surfaces  are  about  in  the  same  plane,  the  inner  one 
perhaps  being  rather  lower  than  either  of  the  others,  though  not 
noticeably  so  at  first  sight. 

The  mid  trochlea  presents  a  deep  median  anteroposterior  groove, 
not  well  marked  in  either  of  the  others.  In  comparing  the  hypo- 
tarsial  processes  of  the  tarsometatarsus  as  they  occur  in   Circus, 
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as  I  have  endeavored  to  describe  them  above,  with  the  same 
processes  as  they  arc  found  upon  the  tarsometatarsal  of  A  s  i  o 
w  i  1  s  o  n  i  a  n  u  s  and  Falco  sparverius,  some  interesting 
points  become  apparent.  The  arrangement  in  Asio  is  much  the 
same  as  we  find  it  in  Circus,  there  being  a  single  foraminal  per- 
foration, while  the  pedicle  of  the  inner  process  in  the  owl  is  com- 
paratively a  little  deeper  from  above,  downward.  In  the  Sparrow 
hawk,  however,  we  are  met  by  a  very  different  state  of  things. 
Here  we  find  the  outer  hypotarsial  process  shrunk  up  to  the  merest 
apology  for  such  a  process,  while  the  inner  one  holds  a  mid  shaft 
position,  becomes  a  very  prominent  crest,  which  is  carried  down  the 
posterior  aspect  of  the  bone  for  fully  two  thirds  of  its  length, 
gradually  disappearing  in  the  middle  of  its  lower  third.  Above,  it 
is  pierced  on  either  side  of  the  crest  by  a  foramen,  these  being 
placed  nearly  side  by  side,  with  the  wall  of  the  crest,  just  described, 
between  them. 

The  proximal  end  of  the  first  digit  of  hallux  is  broad  and  sub- 
compressed  ;  the  shaft  of  the  bone  is  strong  and  stout,  its  upper 
aspect  is  rounded,  while  below  it  is  flat  and  slightly  grooved  longi- 
tudinally. The  trochlear  surface  is  deeply  scooped  out  in  the  median 
line,  more  especially  underneath,  an  arrangement  which  allows 
the  ungual  phalanx  to  be  thrown  well  toward  the  sole  of  the  foot. 
Thus  strongly  flexed,  this  harrier  in  common  with  other  birds  of 
prey  can  firmly  hold  the  victims  it  seizes,  and  even  with  ease  drive 
its  talons  into  their  very  flesh.  The  ungual  phalanx  of  hallux 
is  a  very  powerful  bone,  curved  throughout  and  sharp  pointed. 
When  held  in  the  position  it  has  when  the  bird  is  standing,  we  ob- 
serve the  following  points  for  examination  at  its  proximal  end, 
from  above  downward :  first,  a  single  median  process,  the  superior 
convex  surface  of  which  is  continuous  with  the  line  of  the  upper 
border  of  the  claw.  This  process  has  on  its  under  side  a  raised 
median  ridge  for  articulation  with  the  superior  groove  of  the 
trochlea  of  the  first  phalanx.  It  is  produced  in  the  median  line  at 
an  open  angle  over  a  circular  projection  below  it.  Here  we  find 
on  either  side  of  the  ridge  a  concavity,  the  whole  forming  the 
articular  surface  for  the  inferior  side  of  the  trochlea  of  the  first 
phalanx.  Projecting  in  the  median  line  downward  and  backward, 
from  beneath  the  parts  just  described,  another  prominent  process 
is  seen,  for  tendinal  insertion.  First  phalanx  of  hallux  measures 
1.8  centimeters   in  length;  the  chord  of  the  claw  measuring  two 
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centimeters  taken  from  apex  to  tip  of  that  process  which  is  the 
superior  one  when  the  foot  is  in  the  position  of  standing. 

The  first  phalanx  of  the  inside  toe  is  a  short,  and,  at  first  sight, 
very  irregularly  shaped  bone. 

Above,  it  is  convex  from  side  to  side  and  presents  a  small  tubercle 
on  its  inner  aspect.  Longitudinally  the  superior  surface  is  limited, 
the  two  articular  facets  nearly  meeting.  Its  lower  surface  is  power- 
fully grooved  for  the  passage  of  the  flexor  tendons,  and  its  prox- 
imal end  is  fashioned  to  articulate  with  the  tarsometatarsial  trochlea. 

The  articular  surface  intended  for  the  proximal  end  of  the 
phalanx  beyond,  occupies  a  space  both  above  and  below  the  end  of 
the  bone.  It  is  surrounded  by  a  raised  marginal  rim,  which  allows 
the  succeeding  phalanx  scarcely  any  motion  in  the  vertical  plane, 
and  these  latter  joints  of  the  digits  have  it  in  no  other. 

The  second  phalanx  of  the  inside  digit  much  resembles  the  first 
digit  of  hallux ;  it  is,  however,  a  smaller  bone ;  the  same  may  be  said 
of  its  claw,  though  we  note  that  the  curvature  is  less  in  the  one 
under  consideration. 

The  irregular  first  phalanx  measures  seven  millimeters  in  longi- 
tudinal axis  between  parallel  lines  which  touch  its  most  distal  and 
proximal  points.  Second  phalanx  measures  1.7  centimeters  on  the 
chord  of  the  claw  measured  as  in  the  first  instance  1.9  centimeters. 

The  four  phalanges  of  the  middle  toe  in  Circus  all  more  or  less 
resemble  the  typical  style  of  the  joint,  i.  e.  like  first  phalanx  of 
hallux.  From  proximal  to  distal  one,  the  first  three  measured 
1.6,  .8,  and  1.5  centimeters  respectively;  the  chord  of  the  claw  be- 
ing 1.6  centimeters. 

Measured  in  the  same  manner  the  joints  of  the  outside  toe  give 
.8,  .5,  and  .45  centimeters,  and  the  chord  of  this  claw  1.3  centimeters. 

Ossification  occasionally  extends,  in  Circus,  to  some  of  the  ten- 
dons of  the  lower  extremities,  in  subjects  several  years  old. 

The  usual  parts  of  the  sense  capsules  also  ossify,  as  the  sclerotals 
of  the  eye,  and  the  columella  auris  of  the  organ  of  hearing. 

I  complete  this  account  with  a  recapitulation  of  the  principal 
characters  of  the  skeleton  in  this  harrier. 

Osteological   characters   of   Circus  hudsonius 

1  The  nasal  septum  in  the  dried  skull  is  not  complete,  there  being 
a  deficiency  at  its  superoposterior  angle. 

2  The  osseous  nares  are  of  an  elliptical  outline  on  either  side, 
the  major  axis  being  in  the  same  straight  line  with  the  imaginary 
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one  drawn  between  the  anterior  point  of  the  frontolacrymal  articu- 
lation and  a  point  five  milUmeters  above  the  apex  of  the  superior 
mandible. 

3  The  maxillopalatines  are  spongy  bones,  being  attached  to  the 
nasals  and  nasal  septum  in  the  rhinal  chamber,  merging  into  each 
other  anteriorly  only,  being  produced  posteriorly,  parallel  and  sepa- 
rate, as  far  as  an  imaginary  line  joining  the  anteroinferior  angles 
of  the  ethmoidal  wings. 

4  A  circular  foramen  exists  on  either  side,  immediately  beyond 
the  maxillopalatine  plate  of  the  maxillary. 

5  The  vomer  is  a  narrow  plate  of  bone,  curving  upward,  then 
forward,  to  terminate  in  a  free  pointed  extremity.  More  than  its 
half  lies  between  the  maxillopalatines.  Behind,  it  is  anchylosed 
with  the  palatines. 

6  The  interorbital  septum  has  an  elliptical  fenestra  in  it  of  some 
size. 

7  The  canal  for  the  passage  of  the  olfactory  nerve  is  double. 

8  The  lacrymals  are  freely  articulated  in  the  adult;  and  have 
small  additional  pieces  at  their  outer  extremities. 

9  The  basisphenoidal  processes  are  present  but  rudimentary,  not 
reaching  the  pterygoids. 

ID  The  outer  posterior  angles  of  the  palatines  are  rounded,  and 
for  the  most  part  these  bones  lie  in  the  horizontal  plane. 

11  The  mandible  is  without  a  ramal  vacuity  (negative  char- 
acter). 

12  The  axial  skeleton  contains  forty  (40)  vertebrae;  the  first 
pair  of  free  ribs  is  attached  to  the  13th;  the  dorsal  vertebrae  are 
freely  moveable  upon  one  another ;  the  20th  vertebra  is  the  first 
one  that  anchyloses  with  the  pelvis ;  the  36th  is  the  anterior  free 
coccygeal  vertebra;  there  are  six  (6)  free  coccygeal  vertebrae  and 
a  large  pygostyle;  there  are  nine  (9)  pairs  of  ribs  in  all,  the  first 
two  pairs  and  occasionally  the  last  one  are  without  unciform  ap- 
pendages ;  the  first  two  pairs  are  free ;  the  last  two  pairs  articulate 
with  the  anchylosed  vertebrae  beneath  the  ilia ;  seven  pairs,  inter- 
mediate, articulate  with  the  sternum  through  haemapophyses. 

13  The  preacetabular  surface  of  the  pelvis  is  double  the  extent 
of  the  postacetabular ;  the  ilioneural  canals  are  sealed  over;  the 
anterior  fourth  of  the  pubis  closes  in  the  obturator  foramen,  the 
hinder  three  fourths  of  this  bone  is  free,  attached  only  to  the 
ischium  by  ligament ;  a  considerable  space  exists  between  the  two 
portions. 
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14  The  coracoidal  grooves  of  the  sternum  decussate  above  the 
trihedral  manubrium;  the  xiphoidal  extremity  of  this  bone  may 
show  one  or  two  foramina  in  it,  on  either  side,  and  its  border  is 
gently  convex  forward. 

15  The  scapular  process  of  the  corocoid  does  not  invariably  reach 
the  clavicle. 

16  The  humerus  is  the  only  pneumatic  bone  of  the  wing;  there 
is  a  mid  apical  summit  to  its  radical  crest;  the  ulna  is  11.5  centi- 
meters long;  there  is  an  os  prominens  present  over  the  carpus;  the 
digits  of  manus  are  devoid  of  claws,  though  pollex  may  possess 
one. 

17  The  femur  is  the  only  pneumatic  bone  of  the  pelvic  extremity; 
the  lowest  points  of  its  condyles  are  in  the  same  plane  to  which 
the  axis  of  the  shaft  is  perpendicular;  the  patella  is  single;  the 
tibia  is  one  centimeter  shorter  than  the  ulna,  it  has  the  bony  bridge 
below  to  confine  the  extensor  tendons ;  thg  hypotarsus  of  the  tarso- 
metatarsus  consists  of  two  separate  processes,  neither  are  extended 
down  the  shaft;  the  first  metatarsal  is  a  free  and  large  bone,  and 
the  arrangement  of  the  phalanges  of  the  digits  of  pes  is  upon  the 
most  common  plan;  the  long  axis  of  the  proximal  phalanx  of  the 
inside  toe  is  less  than  half  as  long  as  the  long  axis  of  the  phalanx 
that  next  succeeds  it. 

Observations  upon  the  osteology   of  the  Kites 

Ictinia,  Elanoides,  Elanus 
Compared  as  a  whole,  and  comparatively  speaking,  Ictinia 
mississippiensis  has  a  shorter,  wider,  and  somewhat  deeper 
skull  than  Circus  hudsonius.  Regarded  upon  its  superior 
aspect  it  is  seen  to  be  not  only  relatively  but  actually  wider  between 
the  orbital  margins  in  the  frontal  region.  The  upper  osseous  man- 
dible is  rather  broad'  and  short,  with  sharp,  decurved  apex ;  while 
the  narial  openings  are  far  more  circular  than  they  are  in  the 
harrier.  A  lacrymal  has  much  the  same  form,  but  its  supero- 
horizontal  portion  is  longer  and  more  quadrate  at  its  outer  ex- 
tremity, and  the  "  accessory  piece  "  is  better  developed.  Practically, 
it  agrees  wnth  Circus  in  the  method  of  its  articulation,  though  from 
the  longer,  outflaring  superior  parts,  it  appears  quite  different,  and 
were  it  only  in  one  piece  it  would  more  nearly  resemble  the  lacrymal 
in  the  falcons,  as  it  is,  it  quite  closely  resembles  the  lacrymal  in  some 
of  the  Buteos  and  Falcones  that  also  possess  an  accessory  piece, 
ligamentously  hinged  to  the  outer  end. 
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Ictinia  has  its  pars  plana  much  of  the  same  form  that  we  found 
it  to  have  in  Circus,  but  still  rather  more  Hke  the  corresponding 
part  in  a  specimen  of  B  u  t  e  o  b  .  c  a  1  u  r  u  s  .  In  all  three  the 
upper  part  of  this  osseous  lamina  is  somewhat  adpressed  against 
the  adjoining  mesethmoid,  but  not  sufficiently,  however,  to  prevent 
the  existence  of  the  anteroposterior  foramen  there.  Ictinia  has  a 
small  central  deficiency  in  its  interorbital  plate,  and  the  septum 
iiarium  is  complete,  being  met  above  by  the  mesethmoid.  Within 
the  orbital  cavity  we  find  the  several  nervous  foramina  in  the  an- 
terior wall  of  the  brain  case,  thoroughly  individualized.  The  infra- 
orbital bar  is  straight  and  slender,  and  the  quadrate  bone  essentially 
agrees  in  form  with  the  Buteos  and  the  harriers. 

We  find  a  good  dififerential  character  in  the  limits  of  the  tem- 
poral fossa  upon  the  lateral  aspect  of  the  cranium.  In  the  Missis- 
sippi kite  it  is  quite  extensive ;  less  so  is  Buteo ;  while  in  Circus 
the  area  for  the  origin  of  the  temporalis  muscle  seems  to  be  con- 
fined between  the  postfrontal  process,  and  the  enlarged  upper  por- 
tion of  the  auricular  orifice  in  this  harrier. 

Upon  the  basal  aspect  of  the  skull  the  bony  parts  in  Ictinia  and 
Circus  are  essentially  the  same,  though  a  few  dififerences  do  exist; 
as  for  instance  the  foramen  magnum  is  more  circular  in  outline  in 
the  kite  than  it  is  in  the  harrier;  its  pterygoids  are  comparatively 
much  stouter;  the  lateral  angles  of  the  basitemporal  are  not  so 
prominent  as  they  are  in  Circus ;  the  posteroexternal  angles  of  the 
palatinefe  are  squarer  in  Ictinia,  and  lalthough  its  maxillopalatines 
are  relatively  not  as  long,  they  unite  with  greater  intimacy  in  the 
middle  line.  The  z'onier  in  Ictinia  agrees  fairly  well  with  what 
was  found  in  Circus,  but  it  is  disposed  to  ossify  but  feebly. 
Usually  it  thoroughly  ossifies  in  the  Buteos,  and  the  various  points 
we  have  been  comparing  in  the  last  paragraph,  agree  better  between 
Ictinia  and  Buteo  than  they  do^  between  Ictinia  and  Circus.  The 
last  two  genera  mentioned  agree  in  the  characters  of  their  lozvcr 
mandibles.  Further,  we  find  that  the  ossifications  of  the  hyoidean 
arches;  the  sclerotals  of  the  eyeballs ;  the  trachea,  and  probably  the 
intrinsic  ossifications  of  the  ears  in  Ictinia  all  essentially  agree  with 
the  corresponding  structures  as  we  found  them  to  exist  in  Circus. 
Comparatively  speaking,  the  rhinal  chambers  in  the  Mississippi  kite 
are  not  as  capacious  as  we  often  find  them  in  other  Falconidae ; 
the  superospongy  portions  of  the  maxillopalatines  are  scanty  and 
intimately  united  with  the  nasals  and  nasal  septum. 
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There  is  a  great  similarity  between  the  trunk  skeletons  of 
Ictinia  niississippiensis  and  Circus  hud- 
son  i  u  s  ;  these  are  the  principal  differences :  in  Ictinia  there 
is  but  one  pair  of  sacral  ribs,  and  consequently  there  are  but  six 
pairs  of  costal  ribs  articulating  with  the  sternum.  There  are  seven 
in  Circus.  In  Ictinia  the  upper  ends  of  the  os  furciila  meet  the 
scapulae  rather  more  extensively ;  the  epipleural  appendages  of  the 
ribs  do  not,  as  a  rule,  fuse  with  the  borders  of  the  ribs ;  and  the 
xiphoidal  end  of  the  sternum  may  be  either  once  notched  or  once 
fenestrated  upon  either  side  of  the  keel.     I  have,  as  yet,  never  met 
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bkulls    of   Kites 

Fig.  36  Skull  of  Ictinia    niississippiensis 

Fig.  37  Skull  ofElanusleucurus 

Fig.  38  Skull  ofElanoides     forficatus 

All  the  skulls  are  seen  upon  superior  view,  and  all  are  slightly  reduced  in  size.  They 
are  outline  drawings  from  photographs,  and  show  very  well  the  marked  differences  in 
the   skulls   of   these  birds   as   thus  compared. 

with  a  notched  sternum  in  the  case  of  Circus.  The  pelves  of  these 
two  birds  dift"er  to  some  extent  in  form,  but  these  differences  in 
reality  are  not  very  great.  Usually  there  are  but  five  of  the  anterior 
sacral  vertebrae  that  throw  out  their  lateral  processes  against  tht 
nether  walls  of  the  ilia.  In  Circus  there  are  six.  In  both,  the  last 
four  sacrals  throw  out  their  parapophyses  as  braces  against  the 
iliac  margins  upon  either  side.  These  are  well  up  towards  the  dor- 
sum in  Ictinia  —  not  attracting  special  attention ;  in  the  harrier, 
on  the  other  hand,  their  outer  extremities  are   extensively   fused 
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together,  and  by  their  more  ventral  disposition  they  Iiave  become 
pecuharly  conspicuous. 

The  bending  downward  and  forward  of  the  postacetabular 
region  of  tlie  pelvis  is  not  as  well  marked  in  Ictinia  as  it  is  in 
Circus,  nor  are  the  gluteal  ridges  nearly  so  prominent  and  sharp 
in  the  first  as  they  are  in  the  last  mentioned  genus. 

There  are  no  marked  differences  in  the  skeletal  composition  of 
the  pectoral  limbs  of  Ictinia  and  Circus;  while  upon  comparing  the 
pelvic  limbs  of  these  two  genera,  we  find  in  addition  to  a  simple 
proportionate  discrepancy  in  the  relative  lengths  of  the  long  bones, 
the  fibula,  is  comparatively  longer  in  Ictinia  (reaching  almost  to  the 
condyle)  ;  the  procnemial  crest  of  the  tibiotarsus  is  not  so  evident ; 
nor  is  the  outer  one  of  the  two  processes  composing  the  hypotarsus 
of  the  tarsometatarsus.  In  Ictinia  the  basal  joint  of  the  second  toe 
fuses  with  the  joint  next  beyond  it. 

Our  next  form  for  comparison  is  the  lovely  Swallow-tailed  kite, 
Elanoides  forficatus,  of  which  I  have  at  the  present  writ- 
ing two  skeletons,  and  several  parts  of  skeletons.  In  its  osteology 
it  offers  a  number  of  points  of  difference  with  Ictinia  missis- 
si  p  p  i  e  n  s  i  s  ,  and  also  with  Circus.  Nevertheless,  in  its 
general  contour  the  skull  of  this  kite  more  nearly  resembles  the 
skull  of  Circus  then  it  does  the  skull  of  Ictinia,  nor  is  this  a  mere 
resemblance,  for  in  some  particulars  they  are  actually  more  alike. 

As  compared  with  Circus  then,  we  find  the  superior  osseous 
mandible  not  so  deep  in  the  vertical  direction  through  its  base ;  the 
anterior  portion  is  quite  as  decidedly  hooked  but  more  slender,  and 
the  narial  apertures  are  rounder.  The  lacrymals  are  a  good  deal 
alike  in  the  two  forms,  but  in  all  of  the  six  skulls  of  Elanoides  at 
my  command  none  show  an  "  accessory  piece  "  to  this  bone,  and 
the  superior  portion  is  much  reduced.  It  may,  however,  be  found 
to  be  present  in  the  future.  Possibly,  however,  the  accessory  piece 
may  be  present  in  other  specimens,  but  if  so,  I  am  sure  they  will 
be  found  to  be  very  small.  Skulls  of  Elanoides  differ  among  them- 
selves in  the  width  of  the  frontal  region  between  the  orbits  su- 
periorly, but  they  always  have  a  far  more  decided  width  here  than 
any  skull  of  Circus.  Each  has  a  supraoccipital  prominence,  but  in 
the  kite,  a  well  marked  pit  or  dimple  is  to  be  observed  upon  either 
side  of  it.  The  pars  plana  is  slenderer  and  its  lower  wing  more 
projecting  in  Elanoides,  and  the  deficiency  in  the  interorbital  septum 
rather  small,  otherwise  the  parts  nearly  agree.  The  nasaJ  septum 
is  more  complete  than  it  is  in  Circus,  being  filled  in  by  bone  supero- 
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posteriorly,  but  the  spongy  parts  of  the  maxillopalatines  are  not 
nearly  so  lofty,  and  in  some  skulls  of  Elanoides  these  latter  only  meet 
upon  the  basal  aspect  by  the  intervention  of  the  tumefied  inferior 
margin  of  the  septum  narium,  which  latter  is  considerably  exposed 
anteriorly  and  comes  down  between  them  in  the  middle  line.  This 
much,  at  least,  is  different  from  what  we  find  in  Circus.  On  the 
other  hand,  Elanoides  again  agrees  with  Circus  in  a  very  excellent 
character,  for  in  its  cranium  we  find  present  the  "  prickles  "  that 
represent  the  vestigeal  basisphenoidal  processes.  The  palatines 
agree  very  closely  with  those  of  Circus,  and  its  vomer  is  long  and 
pointed,  articulating  ivell  hack  betzveen  the  palatines,  but  it  is  not 
platelike  as  in  the  harrier  and  in  Buteo,  and  is  always  riddled  with 
small  vacuities  of  varying  sizes;  the  palatines,  too,  exhibit  pneu- 


Fig.  39  Mandible  of  Elanus  leucurus 
seen    from    above,    and    somewhat    reduced 

Fig  40  Side  view  (left)  of  the  same  bone.  Nat- 
ural size.  (Drawn  from  a  photograph;  both  by 
the    author) 

matic  foramina  in  their  postpalatine  plates,  upon  both  surfaces, 
within  the  mesial  border. 

In  its  inferior  mandible,  Elanoides  agrees  almost ■  exactly  with 
Circus,  as  it  does  practically  in  its  hyoidean  apparatus,  but  in  the 
kite  the  ceratohyals  are  longer  than  they  are  in  the  harrier. 

Concerning  the  remainder  of  the  trunk  skeletons  of  these  two 
Falcones,  Elanoides  presents  the  following  principal  differences  as 
compared  with    Circus    hudsonius. 

Elanoides  has  in  its  shoulder  girdle  the  as  fiircula  of  a  more  con- 
tracted U-form,  the  clavicular  limbs  being  nearly  in  the  anteropos- 
terior planes,  with  the  hypocleidium- aborted,  and  the  upper  ends  of 
the  clavicles  more  produced.  (They  meet  the  clavicular  processes  of 
the  scapulae.)      The  coracoids  are  short  and  wonderfully  stout. 
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With  respect  to  the  ribs,  the  last  pair  of  haemapophyses  do  not 
meet  the  costal  border  of  the  sternum  upon  either  side. 

With  respect  to  the  pelvis,  it  is  more  transversely  spread  out,  or 
flattened  in  a  vertical  direction ;  the  gluteal  ridges  are  not  nearly 
so  prominent,  and  it  is  at  once  distinguished  by  hardly  exhibiting 
any  flexion  downward  and  forward  of  the  postacetabular  moiety. 

The  sternum  is  shorter  and  at  the  same  time  hroader.  The  an- 
terior border  of  the  keel  often  develops  a  small  projecting  spine; 
the  coracoidal  grooves  slightly  decussate;  the  xiphoidal  margin  ex- 
hibits but  two  very  shallow  emarginations,  one  upon  either  side  of 
the  carina. 

Elanoides  also  shows  some  differences  in  its  limbs  as  compared 
with  Circus.  The  pectoral  limbs  being  very  much  alike,  these  dif- 
ferences are  chiefly  confined  to  the  pelvic  extremity. 

In  the  femur  of  Elanoides  the  trochanter  is  relatively  broader, 
and  more  raised  above  the  summit  of  the  bone.  In  the  tibiotarsus 
the  pro-  and  ectocnemial  ridges  are  almost  entirely  suppressed.  The 
fibula  is  nearly  complete,  quite  as  much  so  as  it  is  in  Pandion,  being 
carried  clear  down  to  the  external  condyle,  and  fused  with  the  tibio- 
tarsus only  a  short  distance  above  it. 

The  tarsometatarsus  presents  some  very  decided  differences;  the 
hypotarsial  process  is  in  one  piece  with  one  large  perforation  in  the 
vertical  direction.  The  bone  itself  is  much  flattened  in  the  antero- 
posterior direction,  and  hardly  shows  any  longitudinal  grooving  be- 
hind. Passing-  to  the  pedal  digits,  we  are  to  observe  that  the  basal 
joint  of  the  second  toe  is  very  short,  almost  cubical,  in  Circus,  while 
in  Elanoides  it  is  more  than  half  as  long  as  the  joint  that  follows 
it  next  beyond  in  the  same  toe. 

While  there  is  but  very  little  difiference  in  the  size  of  the  trunk 
skeletons  of  these  birds  there  is  a  very  conspicuous  difiference  in 
the  lengths  of  the  bones  of  the  pelvic  limb. 

MEASUREMENTS  IN  CENTIMETERS  AND    FRACTIONS 

Length  of  skull    

Length  of  femur    

Length  of  tibiotarsus    

Length  of  tarsometatarsus   

]\Iy  material  for  El  an  us  leucurus  is  somewhat  meager, 
consisting  of  a  mutilated  skull,  sternum  and  shoulder  girdle,  and 
some  limb  bones.  This  is  much  to  be  regretted  as  even  these  frag- 
ments show  characters  of  unusual  interest.    The  skull  is  sufficiently 
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Outlines  of  the  skulls  of  certain  Accipitres;   life  size  from  photographs  by  the  author 
Fig.  41  Left  lateral   aspect  of  the  skull   of   F  a  1  c  o    m  e  x  i  c  a  n  u  s 
Fig.  42  Basal    view    of    the    skull    of    Buteo     borealis     calurus:      mandible 
removed 

Fig.  43  The  same  of  Elan  us    leucurus 

Fig.  44  Left   lateral  view   of   skull   and   mandible   of     Polyborus     lutosus 
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complete  [Nat.  Mus.  spec.  no.  18444]  to  show  that  the  vertically 
shallow,  perforate  septum  narium  does  not  come  in  contact  with 
the  spongy  portions  of  the  viaxillo palatines,  nor  do  the  latter 
come  in  contact  with  each  other.^  The  superior  portions  of  the 
lacrymals  are  long,  moderately  slender,  and  probably  do  not  sup- 
port accessory^ pieces  at  their  ends.  Below,  the  descending  part  of 
a  lacrymal  is  somewhat  expanded  in  a  transverse  direction,  and 
shows  a  large  pneumatic  foramen  on  its  anterior  surface.  The 
mandible  is  notably  slender. 

The  lower  arc  of  its  U-shaped  os  furcula  is  compressed  to  be 
thin  and  platelike  in  the  transverse  direction,  and  there  is  no  hypo- 
cleidium.  Above,  the  free  clavicular  ends  are  much  as  we  found 
them  in  Elanoides,  having  in  each  case  an  outside  shoulder  to  fit 
upon  the  corresponding  coracoid,  and  the  apex  reaching  back  to 
touch  either  scapula.  A  coracoid,  although  practically  agreeing  in 
form  with  that  bone  as  we  have  found  it  in  other  Falcones  already 
examined,  is  peculiar  only  in  being  more  slenderly  fashioned,  and  in 
having  its  perforating  foramen  high  up  on  the  scapular  process.  A 
scapula  is  narrower  than  in  either  Elanoides  or  Circus.  The  entire 
girdle  is  pneumatic. 

Elanus  has  a  sternmn  different  from  any  of  the  Falconidae  thus 
far  examined.  Its  keel  is  very  short  anteroposteriorly,  leaving  upon 
the  ventral  aspect  of  the  xiphoidal  portion  a  comparatively  broad  and 
smooth  emargination.  It  is  this  surface  that  the  inferior  border  of 
the  carina  widens  out  upon,  a  distinct  line  being  carried  transversely, 
on  either  side,  to  the  lateral  edge  of  the  body  of  the  sternum.  Just 
beyond  this  line  the  sternum  exhibits  an  elliptical  foramen,  one  on 
either  side,  and  well  out  toward  its  lateral  border.  There  are  iive 
facets  on  either  costal  margin,  and  the  coracoidal  grooves  slightly 
decussate  behind  the  small  manubrium.  Posteriorly,  the  free 
xiphoidal  margin  itself  is  regularly  scalloped,  there  being  a  small 
median  notch,  and  a  long,  shallow  one  outside  of  it,  on  either  hand. 
Elanus  axillaris  has  a  sternum  much  like  the  one  I  have 
just  described  for  E  .  1  e  u  c  u  r  u  s  .  My  material  does  not  offer 
either  the  femur  or  the  tibiotarsus  in  the  pelvic  limb,  but  the  tarso- 
metafarsus  and  foot  are  at  hand,  both  of  which  present  points  of 
interest.  The  first  mentioned  has  somewhat  the  form  that  it  has 
in  Elanoides,  but  the  Jiypotarsus  is  represented  by  two  processes 
with  a  wide  open  valley  between  them ;  and  the  joints  of  the  fourth 

*  I  am  inclined  to  believe  that  in  the  future,  specimens  of  skulls  from  adult  indi- 
viduals of  this  kite  will  be  met  with,  that  will  prove  to  be  exceptions  to  Professor 
Huxley's    definition    of    desmognathism,    as    it    occurs    among    birds. 
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toe  are  very  remarkable  from  the  great  reduction  in  length  of  the 
third  phalanx;  and  finally,  tJie  basal  joint  of  the  second  toe  is  but 
slightly  longer  than  it  is  in  CircusJ 

We  next  pass  to  the  consideration  of  the  osteology  of  two  other 
genera  of  the  Accipitres,  the  genera  Accipiter  and  Astur,  which  con- 
tain three  species  and  a  subspecies.  I  have  abundance  of  material 
from  the  Sharp-shinned  and  Cooper's  hawks  (Accipter  velox 
and  c  o  o  p  e  r  i  ),  but  only  a  sternum  and  shoulder  girdle  (Astur 
atricapillus)  to  represent  the  two  goshawks. 

In  their  skeletons  Accipiter  velox  and  A  c  c  i  p  t  e  r 
c  o  o  p  e  r  i  are  ver}-  much  alike,  and  a  glance  at  either  one  of 
them  is  sufficient  to  satisfy  us  that  they  have  a  number  of  characters 

*  Through  the  courtesy  of  the  Department  of  Comparative  Anatomy  of  the  United 
States  National  Museum  I  have,  since  the  atove  was  written,  come  into  possession 
of  a  complete  skeleton  of  Elanus,  and  this  footnote  will  supply  still  others  of  its 
characters  in  addition  to  those  presented  above.  This  specimen  (no.  85256)  has  the 
nasal  .septum  entire;  the  accessory  pieces  to  the  lacrj^mals  are  large;  a  small  vacuity 
occupies  the  center  of  the  interorbital  septum;  the  postfrontal  processes  remind  us 
somewhat  of  the  owls;  the  squamosa]  pFOcesses  are  completely  aborted;  the  man- 
dibular facets  of  a  quadrate  are  narrow  from  before,  backward;  wide  transversely. 
This  skull  is  nondcsmognatlwus.  The  pterygoids  are  widely  separated  at  their  pala- 
tine heads  when  articulated  in  sifii.  The  palatines  remind  me  of  the  palatines  of  a 
goatsucker  (Chordeiles),  being  broad,  flattened  horizontally,  rounded  posteroexternal 
angles,  and  with  very  much  reduced  laminae.  Beyond  their  out  turned  pterygoidal  heads 
they  are  in  contact  all  along  under  the  rostrum,  and  their  prepalatine  portions  are 
slender.  The  vomer  is  much  as  it  is  in  Circus.  The  basipterygoidal  processes  are  very 
well  seen,  but  they  do  not  reach  the  pterygoids.  Basitemporal  region  is  broad  and 
horizontal,  and  the  Eustachian  tubes  open  separately  in  front,  and  they  are  not 
patulous  along  their  continuities.  Very  little  difference  in  size  is  seen  among  the 
sclerotals  of  an  eye,  and  the  hyoid  arches  agree  very  well  with  what  we  find  in 
Circus. 

Nineteen  freely  movable  vertebrae  are  found  between  its  skull  and  pelvis,  and  there 
seem  to  be  13  in  the  pelvic  sacrum.  Seven  more  are  found  in  the  skeleton  of  the 
tail,  to  which  we  must  add  the  rather  small  pygostyle.  Two  last  cervicals  bear 
free  ribs;  the  next  pair  in  this  specimen  are  peculiar  in  that  they  are  connected 
with  the  small  leading  pair  of  haemapophyses  by  ligament  only.  This  gives  six 
pairs  of  costal  ribs  articulating  with  the  sternum  upon  either  side;  then  in  addition  to 
these  there  is  a  floating  pair  that  has  no  pelvic  ribs  coming  down  to  it  from  the 
pelvis.  The  epipleural  appendages  are  very  broad  at  their  bases,  and  they  fuse  with 
their   ribs. 

In  the  pelvis  we  find  very  little  flexion  of  the  postacetabular  part  of  the  bone 
downward  and  forward  as  it  occurs  in  Buteo  and  others.  There  is  a  wide  inter- 
ruption of  the  postpubic  style,  and  a  double  row  of  interdiapophysial  foramina  occur 
down  the  sacrum.  Anteriorly,  the  long,  narrow  preacetabular  parts  of  the  ilia  are 
separated  from  each  other  by  the  broad  sacral  crista,  the  whole  being  considerably  fused 
together  in  this  place.  Nothing  especially  remarkable  characterizes  the  bones  of  the 
pectoral  limb,  beyond  the  great  length  of  the  humerus,  and  two  segments  of  the 
antibrachium,  the  tihia  and  radius.  When  the  pectoral  limbs  are  articulated  in  the 
skeleton  in  si'ii,  the  elbows  are  opposite  the  first  caudal  vertebrae,  while  the  first 
metacarpals  are  opposite  the  ninth  cervical  vertebra.  As  in  most  Accipitres  there  is 
a  minute  claw  upon  pollux  digit.  In  the  pelvic  limb  the  femur  is  long  and  pneumatic, 
nearly  straight  and  only  of  moderate  caliber.  There  is  a  great  oblong  patella  as  in 
Pandion,  which  is  obliquely  grooved  by  the  ambiens.  Ossifications  take  place  in 
the  tibial  carti'.age,  and  the  fibula  lacks  considerable  of  being  complete.  The  cnemial 
processes   at   the   head   of   tibiotarsus   are   much   reduced. 
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quite  like  Circus,  but  still  others  that  have  an  evident  tendency 
in  another  direction,  and  what  this  latter  may  be  can  only 
be  decided  later  on,  when  other  genera  are  examined.  As 
to  the  sternum  of  the  goshawk  at  my  hand  (Astur  atricapil- 
lus),  and  its  shoulder  girdle,  I  can  dismiss  it  here  by  saying  that 
the  latter  agrees  in  its  characters  with  the  shoulder  girdle  of 
Accipiter  cooperi.  This  also  applies  to  the  sternum,  with 
the  exception  that  in  the  goshawk  it  is  2-notched  posteriorly,  while 
in  Cooper's  hawk  it  is  2- fenestrated.  Accipiter  cooperi  has 
the  keel  extending  back  further  than  it  does  in  the  goshawk.  An- 
teriorly the  bones  are  quite  similar,  though  the  goshawk  has  but  six 
facets  upon  either  costal  border,  and  Accipiter  cooperi  has 
often  seven.  The  characters,  however,  which  I  have  pointed  out 
as  differences,  we  now  know  often  vary  among  the  Accipitres, 
especially  the  ribs,  and  the  notching  and  fenestration  of  the  xipho- 
sternum.  Farther  along  we  shall  see  that  the  anterior  part  of  the 
sternum  of  an  Accipiter  is  quite  unlike  the  corresponding  part  of 
that  bone  in  Circus. 

Upon  comparing  the  skull  of  Accipiter  cooperi  with  the 
skull  of  Circus  h  u  d  s  o  n  i  u  s  ,  I  find  that  in  all  the  essential 
details  they  agree  exactly,  Accipiter  cooperi  having  the 
basisphenoidal  processes  quite  as  well  developed  as  they  are  in  the 
harrier.  The  only  dififerences  worthy  of  mention  are  the  form  of  the 
external  narial  apertures,  these  being  in  the  Accipiter  rather  more 
circular ;  the  septum  iiaritim  is  somewhat  more  complete  above ;  the 
superohorizontal  portions  of  the  lacryiiials  with  their  "''  accessory 
pieces  "  are  longer  and  more  prominent ;  and  finally,  the  temporal 
fossa  at  the  lateral  aspect  of  the  cranium  is  slightly  more  extensive, 
though  the  superoposterior  margin  of  the  bony  entrance  to  the  ear 
is  not  as  conspicuously  outstanding  as  it  is  in  Circus  [text  fig.  19 ; 
pi.  8,  fig.  13,  14]. 

The  mandibles  also  practically  agree,  as  does  also  the  hyoidcan 
apparatus,  and  the  independent  ossifications  of  the  ear,  eye,  and 
windpipe.  Except  in  point  of  size,  the  skull  of  Accipiter 
V  e  1  o  X  agrees  with  the  skull  of  its  larger  congener  A  c  c  i  p  t  e  r 
cooperi. 

The  remainder  of  the  trunk  skeletons  in  these  two  genera  also 
practically  agree,  with  the  exceptions  that  in  Accipiter,  we  find  that 
the  scapular  process  of  a  coracoid  is  not  pierced  by  a  foramen;  the 
scapulae  are  relatively  longer,  narrower,  and  more  pointed  pos- 
teriorly; likewise  the  sternum  is  comparatively  somewhat  longer 
and  narrower,  with  its  carinal  angle  more  produced  and  directed 
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upward,  witli  its  iiiaiiubriiini  long  and  pointed,  and  its  coracoidal 
grooves  do  not  decussate. 

Six  or  seven  haemapophyses  may  reach  a  costal  border  in  either 
genus — ^  very  rarely  only  six  in  Circus. 

The  long  bones  in  the  limbs  in  the  skeleton  of  an  Accipiter  agree 
very  closely  with  the  corresponding  bones  in  C  i  r  c  u  s  h  u  d  - 
s  o  n  i  u  s  [text  fig.  29-35  ;  pi.  8,  fig.  15,  16].  Also  the  composition 
of  the  skeleton  of  manus  is  quite  similar,  but  in  the  digits  of  pes 
some  very  few  good  dififerential  characters  are  seen  in  these  two 
forms.  The  relative  lengths  of  the  phalangeal  joints  of  the  second 
toe  are  the  same,  but  in  the  case  of  the  third  toe  (middle  anterior 
one)  in  Circus  the  phalanx  next  beyond  the  basal  one  is  shortened, 
so  that  it  measures  just  about  half  the  length  of  the  aforesaid  basal 
one.  This  is  not  the  case  in  an  Accipiter  where  the  joints  of  the 
middle  toe  progressively  become  but  slightly  shorter  as  we  proceed 
toward  the  ungual  one.  These  and  other  diiterences  in  these  podal 
joints  can  best  be  shown  by  a  'brief  table  of  measurements. 


TABLE 

Measurements  in  centimeters  and  fractions;  the  ungual  joints  not  con- 
sidered; the  basal  joint  is  the  first  measurement,  and  the  others  follow  in 
order. 


SPECIES 


Circus  hudsonius. 
Accipiter  velox  .  . 
Accipiter  cooperi 


2D  TOE 
BASAL  JOINT 

.6:      1.6 

•  3  ■       1-2 

.b:      1.7 


3D  TOE 


4TH  TOE 


1.6:  .Q 
1.4:  1.2 
1.9:    1.3 


1.4  [-8:  .5 
I . o  ' .  6  :  .4 
I  -4    ,-9:    -5 


•  5  ■•    1-2 

•  4  ••      -9 
.6:   I.I 


The  character  to  which  reference  has  just  been  made  as  to  the 
lengths  of  the  phalangeal  joints  of  pes  are  best  seen  in  the  third 
toe  of  Circus  hudsonius  and  Accipiter  velox, 
although  it  shows  pretty  well  in  Accipiter  cooperi  —  the 
variations  are  similar.  The  proportionate  lengths  of  the  phalangeal 
joints  of  the  third  toe  as  seen  in  Circus  hudsonius  are  again 
repeated  in  the  foot  of  E  1  a  n  u  s  1  e  u  c  u  r  u  s  ,  but  in  this  kite,  as 
has  already  been  pointed  out  above,  the  proportionate  lengths  of  the 
joints  of  the  fourth  toe  are  again  very  different,  or  at  least  the  two 
beyond  the  basal  one  are  reduced  to  their  minimum  lengths. 

Representatives  of  the  genus  Buteo  seem  to  vary  but  little  among 
the  species  in  so  far  as  the  characters  of  their  skeletons  are  con- 
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cerned ;  and  upon  the  whole  these  are  organized  on  a  plan,  the  main 
features  of  which,  as  well  as  in  many  of  the  details,  are  held  in 
common  with  Circus. 

The  skeletal  characters  of  a  Buteo  are  well  seen  in  a  skeleton  of 
Buteo  lineatus,  and  upon  comparing  the  corresponding  parts 
with  a  skeleton  of  Circus  hudsonius,  I  find  the  skull  of 
the  former  to  possess  the  vast  majority  of  the  characters  which  have 
been  described  above  for  the  skull  of  the  latter.  Still  there  are 
variations,  in  addition  to  the  difference  in  size,  that  at  once  dis- 
FiG.  45 


Fig.  46 


Fig.  45   Superior  viev,-,  life  size,  of  the  skull   of  Buteo    borealis    calurus 
Fig.  46  The  same  of    Falco    mexicanus.     Drawn  by  the  author  from  specimens 
in  his  own  cabinet,  now  in  the   New  York  State  Museum. 

tinguish  the  buteonine  skull  from  that  of  the  hen  harrier  not- 
withstanding that  they  lack  any  great  amount  of  weight.  It  is  upon 
the  whole  relatively  broader,  slightly  shorter,  and  rather  more  com- 
pressed in  the  vertical  direction.  The  superohorizontal  portions  of 
the  lacrymals  are  conspicuously  longer,  more  quadrilateral  in  form, 
and  the  "  accessory  pieces  "  very  large.  In  front,  the  nasal  septum 
is  more  completely  ossified,  while  laterally  the  temporal  fossae  are 
more  extensive.  Upon  the  basal  aspect  the  postpalatine  part  of 
either  palatine  has  a  straight  outside  and  posterior  edge,  thus  creat- 
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ing  a  true  posteroexternal  angle.  (Compare  with  figure  of  Circus 
where  these  edges  are  uniformly  rounded.)  The  vomer  usually  has 
its  apex  resting  against  the  rear  point  of  union  of  the  maxillopala- 
tines,  and  these  latter  are  composed  of  a  very  open  tissue.  Basi- 
sphenoidal  processes  of  a  very  rudimentary  character  are  present 
just  as  we  find  them  in  Circus.  In  the  eyeball  the  sclcrotal  plates 
are  very  large. 

There  are  but  three  characters  by  which  the  remainder  of  the  trunk 
skeleton  in  B  u  t  e  o  1  i  n  e  a  t  u  s  can  with  certainty  be  distinguished 
from  that  of  Circus  h  u  d  s  o  n  i  u  s  ,  apart  from  the  very  slight 
difference  in  size.  B  u  t  e  o  1  i  n  e  a  t  u  s  may  have  as  many  as 
eight  costal  ribs  articulating  with  either  sternal  border ;  in  the  pelvis 
the  ilia  are  in  contact,  or  very  nearly  in  contact,  across  the  sacral 


Fig.  47  Right  lateral  view  of  the  pelvis  of    Buteo    borealis    calurus,    show- 
ing the   free  hinder  portion   of  the  postpubic   element   (p' ) ;  in,  the  interval   which  occurs 

between   it  and  the  obturator    foramen    (op')      Life  size  from  the  specimen 


crista;  and  the  decussation  of  the  coracoids  in  their  sternal  grooves 
is  very  small,  and  even  may  not  exist.  To  these  slender  differential 
characters  I  would  add  the  fact  that  the  postpubic  spine  upon  either 
side  of  the  pelvis  in  the  Buteo  usually  closes  in  the  obturator 
foramen.  Specimen  no.  6643  of  the  collections  of  the  United 
States  National  Museum,  marked  Buteo  pennsylvanicus 
(Buteo  latissimus  ?)  has  the  sternum  without  either 
notches  or  fenestra,  but  this  also  sometimes  is  seen  in  Circus. 

Passing  to  the  skeleton  of  the  pectoral  limb  the  differences  are 
barely  worthy  of  mention  between  Circus  and  Buteo  lineatus, 
and  the  same  remark  applies  with  about  equal  truth  to  the  skeleton 
of  the  pelvic  limbs  in  these  two  species.  Relatively  the  tarsomct- 
ofarsiis  is  somewhat  shorter  in  B  u  t  e  o  lineatus,  and  the  fibula 
is  longer  in  the  Buteos. 


96  NEW   YORK   STATE   MUSEUM 

As  ill  Circus,  so  too  in  the  JDuicos  the  scapular  process  of  the 
coracoid  fails  to  reach  the  head  of  the  clavicular  limb,  and  this  is 
mentioned  here  because  later  on  we  will  find  that  in  some  of  the 
Falconidae  it  does  thus  constitute  a  good  character.  Others  have 
the  posterior  end  of  the  clavicular  head  making  a  more  extensive 
articulation  with  the  anterior  end  of  the  corresponding  scapula;  this 
character  is  fairly  good  but  more  variable. 

I  have  examined  a  complete  skeleton  of  an  adult  male  specimen 
of  U  r  u  b  i  t  i  n  g  a  a  n  t  h  r  a  c  i  n  a  and  find  that  the  characters 
it  presents  agree  almost  exactly  with  the  corresponding  ones  as  we 
find  them  in  any  of  the  typical  Buteos.  It  would  be  extremely  diffi- 
cult to  find  good  osteological  characters  to  separate  Buteo  and 
Urubitinga,  generically.  It  can  not  be  done  with  the  material  I  have 
at  hand  at  this  writing. 

Asturina  plagiata  and  the  several  species  of  Archibuteo 
all  substantially  repeat  the  osteological  characters  of  the  Buteos. 
Careful  examination  has  been  made  of  all  of  them  from  ample, 
&s  well  as  excellent,  material. 

From  these  buteonine  types  we  now  pass  to  the  consideration  of 
the  osteology  of  some  of  our  eagles.  Of  these,  one  that  offers  an 
instructive  skeleton  is  the  Golden  eagle  (Aquila  chrysae- 
tos),  and  this  chiefly  from  the  fact  that  it  so  closely  resembles  the 
skeleton  in  some  large  Buteo.  In  the  matter  of  its  skull  it  barely  dif- 
fers, except  in  point  of  size,  from  the  skull  of  Buteo  1  i  n  e  a  t  u  s  . 
With  the  eagle  the  top  of  the  cranial  region  is  simply  flatter  (being 
nearly  in  the  same  plane  with  the  superior  surface  of  the  nasal 
processes  of  the  premaxillary)  ;  the  maxillopalatines  are  hardly  in 
contact  in  the  middle  line,  nor  do  they  fairly  touch  the  septum 
narium  posteriorly ;  these  structures  are  further  coated  over  with 
a  thin  coat  of  compact  tissue  of  bone,  upon  their  nether  and 
mesial  aspects ;  the  vomer  does  not  rest  upon,  them  in  front  at  its 
apex ;  the  nasal  septum  may  be  slightly  deficient  between  the  nos- 
trils, a  small  vacuity  being  present  in  it.  Beyond  these  there  are 
no  differential  characters  worthy  of  the  mention  in  these  two  skulls, 
and  in  their  forms  they  are  wonderfully  similar,  the  Buteo's  skull 
being  the  very  miniature  of  the  eagle's.  These  cranial  similarities 
are  extended  to  the  remainder  of  the  skeletons  of  these  birds,  and 
in  their  characters  they  in  reality  correspond,  one  of  the  only  dif- 
ferences seen  being  a  variation  in  the  proportionate  lengths  of 
some  of  the  long  bones.  In  the  eagle,  for  instance,  the  tarso- 
metatarsiis  is  relativelv  considerablv  shorter  than  it  is  in  the  hawk. 
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Possibly  in  the  eagle  not  so  many  ribs  articulate  with  the  costal 
borders  of  the  sternum,  but  the  sterna  themselves  have  exactly  the 
same  characters,      [Figures  illustrating  the  osteology  of  the  eagles  are 


Fig.  48  Dorsal  aspect  of  the  pelvis  of  the 
golden  eagle  (Aquila  chrysaetos),  some- 
what reduced,  and  drawn  from  photograph;  both 
by    the    author 

Pl-  5,  fig-  6;  pi.  7,  fig.  12;  pi.  10,  fig.  20;  pi.  II,  fig.  25,  26;  pi  15,  fig. 
31 ;  pi.  16,  fig.  33.] 

H  a  1  i  a  e  t  u  s    1  e  u  c  o  c  e  p  h  a  1  u  s     in    its    brain    case   and    as 
far  forward  as  to  include  the  quadrates  below,  agrees  in  its  skull 
4 
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with  the  Golden  eagle,  but  beyond  that  we  find  in  the  former,  that 
the  skull  is  considerably  lengthened;  the  superior  osseous  mandible  is 
ponderous ;  neither  the  orbital  nor  the  nasal  septum  show  any  vacui- 
ties in  them ;  the  horizontal  part  of  a  lacrymal  is  not  as  large,  though 
the  accessory  pieces  are  well  developed  in  both ;  the  conduit  for  the 
first  pair  of  nerves  through  either  orbit,  may  be  more  or  less  covered 
over  with  bone  (they  are  open  and  double  for  their  entire  length  in 
Aquila)  ;  there  is  a  more  general  fusing  of  the  nasal  septum  and 
maxillopalatines,  anteriorly;  the  vomerine  plate  shows  many  de^ 
ficiencies  in  it ;  the  palatines  are  more  massive,  and  finally,  the 
summation  of  these  points  will  at  once  be  sufficient  to  distinguish  the 
skull  of  the  White-headed  eagle  from  the  skull  of  its  more  buteonine 
congener  —  the  Golden  eagle.  Either  of  them  may  have  the  an- 
terior walls  of  the  Eustachian  tubes  entirely  unprotected  by  bone,  as 
we  found  it  in  some  of  our  Cathartidae. 

Some  very  excellent  distinguishing  characters  are  to  be  found  in 
the  trunk  skeleton,  and  skeleton  of  the  limbs  in  Haliaetus,  for  its 
sternum  is  usually  entire  at  its  xiphoidal  extremity,  rarely  showing  a 
small  foramen  upon  one  or  the  other  side,  and  the  keel  of  this  bone 
is  not  produced  posteriorly  to  the  xiphoidal  margin  by  some  con- 
siderable distance  [pi.  11,  fig.  25]. 

In  the  pelvis,  six  of  the  anterior  sacral  vertebrae  throw  out  their 
processes  upon  either  side  against  the  nether  surface  of  the  ilium ; 
only  five  in  the  Golden  eagle.  Posteriorly,  four  of  the  vertebrae  are 
modified  with  their  parapophyses  produced  and  their  extremities 
fused ;  there  being  but  three  in  the  Golden  eagle.  Again  in  the 
White-headed  eagle  the  obturator  foramen  of  the  pelvis  is  always 
closed  in  by  the  postpubis,  which  extends  some  distance  behind  it ; 
and  further  the  postpubic  may  not  be  "  interrupted  "  in  the  eagle. 
Now  in  Aquila  the  obturator  foramen  is  never  completed  by  this 
pubic  spine,  and  an  interval  always  occurs,  as  in  the  Buteos. 
Finally,  the  postacetabular  portion  of  the  pelvis  in  Haliaetus  is  not 
bent  downward  and  forward  as  much  as  it  is  in  the  Golden  eagle, 
and  the  bone  as  a  whole  is  considerably  larger. 

The  sternum  in  Aquila  is  much  like  a  large  Buteo's  sternum,  and 
usually  has  a  big  foramen  upon  either  side  of  the  carina,  well  out 
toward  the  lateral  border.  The  coracoidal  grooves  decussate. 
Seven  facets  are  found  upon  either  costal  border  [pi.  15,  fig.  31]. 

Aside  from  the  difiference  in  size,  and  the  larger  skeleton  of 
Haliaetus,  there  remain  but  few  noteworthy  dififerences  in  the 
skeletons  of  these  two  eagles.     In  Aquila  the  posterior  extremities 
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of  the  heads  of  the  os  furcula  are  drawn  out  into  more  decided 
pointed  processes ;  the  outer  process  of  the  hypotarsial  apophysis 
of  the  tarsometatarsus  is  better  developed;  and,  returning  to  the 
shoulder  girdle,  I  should  have  said  that  the  foramen  that  pierces  the 
scapular  process  of  the  coracoid  is  so  near  the  shaft's  edge  that  it 

Fic.  49 


Fig.  49  Left   coracoid  of  the  Wliite-headed  eagle    (H.    leucocephalus);     seen 
from   in   front,   and   drawn   natural   size 

Fig.   50   Os   furcula    of    the    same   bird,    natural    size    and   anterior    aspect 


may  be  occasionally  converted  into  a  notch.  It  is  always  a  foramen 
in  Haliaetus.  Be^'ond  these  points  the  skeletons  of  these  two  birds 
are  essentially  nnich  alike,  and  any  remaining  dififerences  are  of  a 
very  trivial  nature.^  Dr  R.  Bowdler  Sharpe  in  his  Hand-List  of 
Birds  [1:266]   places  the  African  eagle    Helotarsus     ecau- 

^  There  is  one  interesting  point  to  be  noted  in  the  skeleton  of  the  foot  of 
Haliaetus  leucocephalus.  In  this  eagle  it  is  of  very  frequent  occur- 
rence that  tl-e  s'hort  basal  joint  of  the  secon'd  toe  fuses  with  the  phalangeal  joint 
next  beyond  it.  This  fusion  is  very  complete,  and  the  sutural  line  is  only  seen  on 
the  upper  surface  between  the  bones,  and  to  a  lesser  extent  upon  the  sides.  On 
the  palmar  aspect  the  united  bones  have  the  appearance  of  being  one  long  joint 
or   phalanx. 
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d  a  t  u  s  next  to  Haliaetus.  I  have  examined  the  National 
Museum  skeleton  [no.  17836J.  It  is  not  especially  near  Haliae- 
tus 1  eu  CO  a  e  p  h  a  1  u  s  .  Tlie  two  birds  have  very  different 
sterna  [see  pi.  11  j. 

From  the  osteology  of  the  accipitrine  birds  which  we  have  thus 
far  studied  in  the  present  treatise,  we  pass  to  the  true  falcons,  the 
caracaras,  and  the  Osprey,  a  glance  at  the  skeleton  of  any  one  of 
these  being  sufficient  to  convince  us  that  we  are  confronted  with  a 
group  of  raptorial  birds  possessing  very  different  osteological  char- 
acters as  compared  with  the  buteonine  types  heretofore  noticed. 
More  careful  consideration  of  the-m  convinces  us  that  they  are  sus- 
ceptible of  perhaps  something  more  than  generic  division ;  of  this 
question,  however,  we  will  have  something  to  say  further  on. 

Of  these  birds,  whose  osteology  we  will  now  examine,  by  far  the 
largest  number  of  them  are  associated  in  the  genus  Falco,  and  a 
good  idea  of  their  principal  characters  may  be  obtained  by  a  study 
of  the  skeleton  of  such  a  fine  representative  of  them  as  our  Prairie 
falcon   (Falco   m  e  x  i  c  a  n  u  s) ,    of  which  I  have  a  good  series. 

In  the  skull  of  this  species  we  find  the  superior  osseous  mandible 
rather  short,  thick,  stout,  broadly  rounded  from  side  to  side 
superiorly  over  the  base,  powerful,  hooked  at  the  apex ;  and  show- 
ing a  secondary  hook,  one  upon  either  side  on  the  tomial  edge,  just 
above  the  apical  hook.  The  narial  apertures  are  distinct,  sub- 
circular,  with  their  sharp  edges  slightly  raised  without.  The  sep- 
tum narium  is  completed  fully  in  bone,  but -is  somewhat  hidden 
from  an  outside  view,  through  the  nostril,  by  a  small  osseous  scroll 
that  stands  just  within  that  aperture.  It  is  fused  with  the  mesial 
surface  of  the  adjacent  nasal,  and  somewhat  attached  to  the  septum. 
It  has  the  character  of  a  turbinal.  Each  nasal  is  pierced  by  a  single 
small  foramen,  and  a  similar  one  pierces  either  lacrymal,  close  to 
its  anterior  border,  at  the  junction  of  the  horizontal  and  descending 
portions.  This  foramen  is  often  seen  in  the  edge  of  the  bone  in 
Buteo,  the  eagles  and  others.  Falco  m  e  x  i  c  a  n  u  s  has  a  very 
large  lacrymal,  and,  as  in  all  true  falcons,  it  has  a  very  prominent 
superior  limb  that  curves  far  backward,  and  is  without  an  "  accessory 
piece  "  at  its  extremity.  Between  it  and  the  descending  portion  there 
is  a  slight  constriction,  while  the  descending  portion  itself  is  of  a 
quadrilateral  outline,  anteroposteriorly  compressed,  being  fused  by 
its  mesial  margin  with  the  pars  plana,  as  is  the  bone  above  (in  adult 
individuals)  fused  with  the  frontal  and  nasal.  These  several 
sutures  are  obliterated  in  very  old  birds  of  this  species. 
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Viewed  upon  its  upper  aspect,  this  skull  is  seen  to  be  transversely 
broad  in  the  frontal  region,  and  handsomely  rounded  over  the  vault 
of  the  cranium  giving  evidence  of  a  capacious  brain  case,  which  the 
hawk  in  reality  possesses.  The  orbit  is  roomy,  and  deep ;  and  the 
septum  partitioning  the  two  cavities  usually  shows  a  small,  irregular 
vacuity  near  its  center.  A  large  opening  is  also  found  over  the 
broad  pars  plana  leading  into  the  rhinal  spaces.  The  groove  for 
the  nasal  nerve  from  the  brain  case  is  single,  (double  in  some 
falcons)  and  continuing  as  an  open  conduit  it  leads  into  a  small 
slitlike  foramen  to  the  inner  side  of  the  last  mentioned  one.  Both 
squamosal  and  postfrontal  processes  are  fairly  well  developed,  and 
the  temporal  fossa  somewhat  extensive,  and  distinctly  defined.  The 
auricular  aperture  is  very  large,  and  exposes  to  view  most  of  the 
bony  structures  of  the  internal  -ear. 

Turning  to  the  base  of  this  skull,  we  are  to  observe  that  a  quad- 
rate bone  is  very  broad  across  its  body ;  the  orbital  process  is  small ; 
there  are  two  articular  facets  on  the  twisted  mastoidal  head,  and 
finally,  its  mandibular  articulatory  surface  is  wide  transversely,  nar- 
row anteroposteriorly,  and  the  cup  for  the  quadratojugal  bar  looks 
directly  to  the  front.  The  zygoma  is  straight,  slender  at  its  maxil- 
lary end,  and  stouter  behind  where  it  is  laterally  compressed.  Either 
pterygoid  is  short  and  rodlike,  being  cupped  at  both  extremities. 
The  Eustachian  tubes  are  completely  closed  in  by  bone  in  the  adult, 
the  anterior  opening  being  rather  large  and  common  to  both  passages. 
Well  separated  in  front,  but  lightly  in  contact  along  the  rounded 
rostrum  behind,  the  palatine  bones  are  straight  and  narrow  for  their 
prepalatine  parts,  while  the  postpalatine  portions,  more  than  double 
the  width  of  the  first  named,  are  characterized  by  their  vertical  in- 
ternal laminae,  and  completely  rounded  ofif  posteroexternal  angles. 
Upon  the  outer  margin  of  a  palatine,  at  the  junction  of  pre-  and 
postpalatine,  a  distinct  little  process  is  always  seen  in  this  falcon. 

The  vomer  is  free,  straight,  transversely  compressed,  and  rod- 
like, with  a  slight  tendency  to  bifurcate  behind  where  it  articulates 
with  the  palatines,  and  with  a  nib  upon  its  anterior  free  end  where 
it  rests  against  the  hinder  margin  of  the  fused  maxillopalatine- 
septonarial  mass.  Of  a  niaxlllo palatine  it  is  to  be  observed  that  the 
anterior  margin  of  its  horizontal  part  (which  includes  the  maxillary) 
is  completely  fused  with  the  adjacent  edge  of  the  premaxillary  and 
other  osseous  structures  in  front  of  it.  The  vertical  portion  of 
the  maxillopalatine  is  a  beautiful,  nonspongy,  shell-like  scroll,  that  is 
concaved  externall}',  well  separated  for  its  posterior  moiety  from  the 
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convex  surface  of  the  fellow  of  the  opposite  side,  while  in  front 
both  of  these  maxillopalatine  scrolls  fuse  indistinguishably  with  the 
nasal  septum. 

Another  excellent  character  is  to  be  seen  in  the  low,  sharpened 
mediolongitudinal  ridge,  which,  upon  the  buccal  aspect  of  the  pre- 
niaxillary  extends  from  the  apex  of  the  beak,  backward  to  the  an- 
terior border  of  the  nasoseptal  mass.  This  is  usually  a  gutter  or 
groove  in  the  same  locality  in  all  the  eagles,  and  other  buteonine 
hawks  and  kites.  With  these  true  falcons,  too,  we  find  the  an- 
terior surfaces  of  the  ethmoidal  wings  {pars  plana)  and  the  anterior 
border  of  the  mesethmoid  lying  roughly  in  the  same  plane,  and  it  is 
only  below,  that  the  rounded  apex  of  the  rostrum  slightly  projects 
beyond  this  surface.  In  the  Buteos,  eagles  and  most  kites  the  an- 
terior border  of  the  mesethmoid  is  carried  beyond  the  pars  plana, 
and  it  may  be  either  sharpened  or  rounded. 

A  small  ramal  vacuity  exists  upon  either  side  in  the  mandible  of 
Falco  mexicanus,  but  it  is  absent  in  another  of  this  genus, 
namely  Falco  r.  gyrfalco.  The  bone  agrees  in  its  general 
pattern  with  the  lower  jaw  of  the  eagles  and  others,  but  is  relatively 
shorter ;  it  is  also  peculiar  in  developing  distinct  little  processes  to  the 
outer  side,  and  rather  in  front  of  either  articular  cup,  which  pro- 
cess curves  backward,  and  when  the  jaw  is  in  situ,  articulates  with 
the  outer  aspect  of  the  quadrate.  This  articulation  is  just  below, 
though  rather  in  front  of,  the  quadratojugal  articulation.  In  eagles 
and  buzzards  this  character  is  but  feebly  developed. 

Nothing  of  special  interest  characterizes  the  ossifications  of  the 
eye,  ear,  or  hyoidean  apparatus,  other  than  has  been  set  forth  above 
for  the  Falconidae  in  general.  In  the  eye  of  Falco  mexi- 
canus we  find  at  its  back,  a  thin  bony  circlet  surrounding  the 
entrance  of  the  optic  nerve.  Very  probably  it  occurs  in  all  birds  of 
this  suborder,  and  is  often  met  with  in  others  of  the  class  (Corvidae, 
Pici  etc.). 

Except  in  the  matter  of  size,  they  being  larger  birds,  the  gyr- 
falcons  agree  in  the  characters  of  their  skulls  and  associated  ossifi- 
cations with  the  corresponding  structures  in  Falco  mexi- 
canus. 

Often  Falco  sparverius  has  the  supraorbital  part  of 
either  lacrymal  drawn  out  into  more  or  less  of  a  point,  and  in  this 
little  hawklet  the  narial  apertures  are  quite  circular  with  the  ali- 
nasal  nib  of  the  turbinal  (alinasal)  there  exposed,  situated  directly 
at  the  center. 
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These  remarks  applv  with  less  truth  to  specimens  of  F  a  1  c  o 
colli  mbari  us;  we  rarely,  if  ever,  fmd  a  ramal  vacuity  upon 
either  side  of  the  lower  jaw.     In  all  these  falcons  the  supraoccipital 
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Fig.  51   Right  lateral  view  of  the  skull  of  the  Golden   eagle    (A 
slightly   tilted   upward,   the    right   side  being  the   higher 

Fig  52  Right  lateral  view  of  the  skull  of  the  White-headed  eagle  (  H  .  1  e  u  c  o  - 
c  e  p  h  a  1  u  s  ) ;  seen  upon  direct  aspect.  Both  figures  outlined  from  photographs  and 
reduced  about  one  fourth 

prominence  is  conspicuous,  but  never  pierced  by  a  foramen  in  any 
of  the  material  examined  by  me. 

In  the  nestling  Sparrow  hawk  (  F  a  1  c  o   s  p  a  r  v  e  r  i  u  s )  we  see 
many  points  of  interest  that  are  in  progress  during  the  develop- 
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mental  stages  of  the  skull  which  are  past  finding  out  in  the  skull  of 
the  adult  individual  of  this  species. 

For  instance,  the  mesial  margin  of  the  supraorbital  process  of  the 
lacrymal  seems  to  articulate  only  with  the  nasal  at  this  age.  The 
frontal  processes  of  the  nasals  curve  m.esiad  toward  each  other  so 
as  to  meet  in  the  middle  line  over  the  mesethmoid  and  premaxillary. 
The  circular  nostril  is  not  completely  formed,  the  nasal  not  having 
filled  in  its  share  from  above  and  behind.  And,  as  we  would 
naturally  expect,  the  anterior  wall  of  the  brain  case  and  the  inter- 
orbital  septum  are  now  very  deficient  in  bone.  Even  at  this  tender 
age,  however,  the  Eustachian  tubes  are  closed  in  by  bi^ne  along 
their  lengths  in  front. 

Skulls  of  a  number  of  other  falcons  have  been  carefully  com- 
pared and  examined  by  me,  but  there  seems  to  be  nothing  to  record 
worthy  of  special  notice  in  the  present  work.  Falco  mexi- 
c  a  n  u  s  offers  us  in  its  skull  all  the  main  features  of  that  part  of 
the  skeleton  in  the  genus  Falco,  and  these  have  been  quite  fully  set 
forth  above,  and  in  sufificient  detail  for  our  requirements. 

Representatives  of  the  genus  Falco  have  some  very  excellent 
distinguishing  characters  in  the  skeleton  of  the  remainder  of  the 
trunk  and  in  the  pelvic  limb. 

Turning  again  to  our  series  of  skeletons  of  Falco  mexi- 
c  a  n  u  s ,  and  this  species  presents  practically  all  the  osteological 
characters  for  these  true  falcons,  we  find  that  in  the  first  place  it 
has  20  vertebrae  between  the  skull  and  pelvis ;  12  in  the  pelvic 
sacrum ;  and  7  plus  a  pygostyle  in  the  skeleton  of  the  tail.  There 
are  three  pairs  of  cervical  ribs,  the  first  being  very  rudimentary. 
Four  of  the  leading  dorsal  vertebrae  and  the  last  cervical  fuse  to- 
gether to  make  one  solid  bone.  The  last  dorsal  is  free.  Six 
haemapophyses  articulate  with  the  costal  border  upon  either  side  of 
the  sternum ;  the  ultimate  pair  of  these  are  from  the  sacral  pair  of 
vertebral  ribs.^ 

The  pygostyle  is  large,  often  pierced  by  a  foramen,  and  its 
superior  border  is  long  and  ver\^  slightly  curved.  Beneath  the  pos- 
terior part  of  the  pygostyle  the  tendons  of  insertion  of  the  lateralis 
coccygi-s,  on  either  side,  ossify  (not  only  in  F  .  m  e  x  i  c  a  n  u  s  but 
in  all  true  falcons).  The  vertebral  ribs  are  ver\'  slender  compara- 
tively, as  are  their  long  epiplenral  appendages  that  fuse  with  them. 
They  are  absent  on  the  sacral  or  pelvic  ribs. 


'  In    specimens    of     Falco     sparverius     before   me,    this   last    pair   of   costal    ribs 
does  not  meet  the   sternum;   and   this   may  occur  in  Falco    mexicanus. 
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F.  mexicanus  has  a  pelvis  as  compared  with  that  bone  in 
Buteo  li  neat  us,  which  does  not  exhibit  so  much  spreading 
out  on  the  part  of  the  iha  anteriorly,  nor  do  these  bones  approach 
each  other  so  closely  over  the  "  sacral  crista."  The  "  gluteal  ridges  " 
are  not  so  sharp  nor  as  prominent,  and  the  postacetabular  portion 
of  the  bone  is  not  bent  downward  and  forward  as  much  as  it  is  in 
the  Buteo.  In  the  Falco  there  may  be  no  interruption  of  the  ossifica- 
tion of  the  postpubic  style,  and  upon  the  ventral  aspect  we  observe 
that  there  is  but  one  vertebra  that  has  its  parapophyses  very  specially 
modified  as  acetabular  braces,  although  the  one  next  behind  it  is, 
though  to  a  much  less  degree. 

Yery  good  characters  are  to  be  found  in  the  stcnnim  of  Falco 
mexicanus  and  other  true  falcons.  We  find  that  the  carina 
extends  the  entire  length  of  the  sternal  body,  and  that  its  angle  an- 
teriorly is  not 'ever  markedly  rounded  off.  Its  anterior  margin  is 
straighter  than  in  Buteo,  and  its  longer  border  is  not  so  convex. 
The  manubrium  is  fairly  well  developed  and  somewhat  elongated, 
while  above  it,  in  the  middle  line,  on  the  anterior  border  of  the 
sternum,  there  is  another  process  developed,  which  projects  to  the 
front,  and  serves  to  retain  the  coracoids  in  their  sternal  grooves. 
These  last  mentioned  bones  very  decidedly  decussate,  lapping  each 
other  for  fully  their  mesial  thirds,  the  left  one  usually  (invariably  ?) 
crossing  above  the  right.  Posteriorly  the  xiphosternum  ahvays 
presents  a  rather  large  subelliptical  foraminal  perforation,  one  upon 
either  side  of  the  keel,  but  situated  near  the  posteroexternal  angle 
of  the  bone,  and  close  to  the  hinder  edge. 

Immature  or  subadult  specimens  of  any  of  the  genus  Falco  may 
have  broad  notches  in  place  of  these  foramina,  formed  by  a  de- 
ficiency in  the  posterior  margin  opposite  them.  But  I  believe,  in 
general,  the  sternum  of  any  true  falcon  is  either  2-notched  or  2- 
f enestrated  posteriorly ;  and  the  bone  is  always  pneumatic. 

All  the  species  of  this  genus,  the  true  falcons,  have  a  very  char- 
acteristic shoulder  girdle.  The  os  fiircnla  is  U-shaped,  without 
hypocleidium,  and  with  broad  laterally  compressed  limbs.  Either 
free  clavicular  end  is  bluntly  rounded  and  transversely,  thickened 
where  it  rests  against  the  scapula.  Externally  it  presents  a  shoulder 
for  articulation  with  the  head  of  the  corresponding  coracoid.  A 
scapula  has  rather  a  narrow^  and  somew'hat  thickened  blade,  wath  its 
hind  third  slightly  expanded  with  the  distal  apex  pointed.  An- 
teriorly, the  scapular  head  is  inclined  to  be  tuberous,  presenting 
quite  an  extensive  surface  to  the  glenoid  cavity,  and  a  rather  mas- 
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sive  process  to  rest  upon  the  coracoid  and  act  as  an  abutment  for  the 
clavicle  of  the  same  side.  Passing  to  a  coracoid,  it  is  seen  to  be 
somewhat  short  and  stout,  with  very  tuberous  head.  The  foramen 
which  usually  perforates  the  shaft  from  before  backward,  is  very 
large  and  elongated;  or  it  may  be  represented  by  a  long,  shallow 
notch ;  or  it  may  be  entirely  absent.  The  scapular  process  of  a 
coracoid  is  long,  pointed,  and  curves  upward  and  outward  toward 
the  anterior  aspect  of  the  head  of  the  bone.  When  the  bones  of  this 
girdle  are  articulated  in  situ,  this  process  passes  behind  the  clavicle 
of  the  same  side. 

Specimens  in  my  collection  of  Falco  sparverius  show 
that  this  process  may  not  only  meet  the  head  of  the  coracoid  or 
rather  a  spicula  of  bone  thrown  downward  and  inward  from  it, 
but  fuse  with  this  last,  and  thus  create  a  bridge  for  the  clavicular 
limb  to  rest  upon.^ 

No  very  marked  characters,  aside  from  the  differences  in  size,  dis- 
tinguish the  pectoral  limb  of  Falco  mexicanus  from  the 
corresponding  part  of  the  skeleton  in  such  a  hawk  as  B  u  t  e  o 
1  i  n  e  a  t  u  s  ;  albeit  we  do  find  a  few  good  diflferential  characters  in 
the  skeleton  of  the  pelvic  extremity.  Upon  comparing  them  we  find 
the  femora  much  alike,  as  well  as  the  bones  of  the  leg.  though  at 
the  distal  end  of  the  tibiotarsus  the  osseous  spanlet  for  the  tendons 
is  somewhat  dififerently  formed,  though  it  agrees  in  character. 

The  first  real  differences  we  meet  with  are  referable  to  the  tarso- 
metatarsus  and  skeleton  of  pes.  In  the  Falco  the  hypotarsus  of  the 
tarsometatarsus  consists  of  a  small  external  process,  and  a  far  more 
prominent  internal  one,  which  latter  is  directly  extended  down  the 
back  of  the  shaft  of  the  bone  as  a  raised  crest  with  expanded  free 
margin.  This  crest  merges  into  the  shaft  at  about  its  middle.  With 
the  Buteo  we  have  already  shown  its  morphology  above  [see  also 
figure  of  the  tarsometatarsus  in  Circus].  In  the  Falco  the  pair  of 
anteroposterior  perforating  foramina  of  the  shaft  are  much  larger 
than  they  are  usually  seen  to  be.  They  pierce  the  shaft  one  upon 
either  side  of  the  inner  hypotarsial  process  or  crest.  Another  good 
character  is  seen  in  the  position  of  the  osseous  tubercle  for  the  in- 
sertion of  the  tendon  of  the  tibialis  anticus  muscle.  It  is  situated 
to  the  left  of  the  center  of  the  shaft  in  F  a  1  c  o  mexicanus 
and  to  the  right  of  the  center  in  Buteo  1  i  n  e  a  t  u  s  .  Eagles 
also  have  it  situated  to  the  right  of  the  center.  The  basal  joint  of 
the  second  toe  is  relatively  not  nearly  so  much  shortened  in  Falco 


'  If  this,  the  true  fate  of  this  scapular  process  of  the  coracoid,  be  compared  with 
what  Huxley,  Eidgway  and  Coues  have  written  about  it,  it  will  be  seen  to  be  very 
different. 
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as  it  is  in  Buteo,  nor  is  the  prebasal  joint  of  the  third  or  mid  an- 
terior toe.  A\'ith  regard  to  the  fourth  or  outer  toe,  we  find  the 
three  proximal  joints  in  the  Falco  all  of  about  equal  length;  per- 
haps the  basal  one  being  somewhat  the  shortest ;  the  next  one  rather 
longer ;  and  the  distal  one  of  the  three,  the  longest.  This  proportion 
is  just  reversed  in  the  Buteo,  where  the  basal  one  is  by  far  the 
longest ;  the  next  being  considerably  shortened ;  and  the  third  very 
markedly  reduced  in  length. 

To  all  practical  intents  the  pectoral  and  pelvic  extremities  of 
other  species  of  the  genus  Falco  of  this  country  agree  in  their 
osteo logical  characters  with  what  I  have  just  given  for  Falco 
m  e  X  i  c  a  n  u  s  .  Most  all  of  our  hawks  show  an  ossification  of  a 
number  of  the  tendons  of  the  pelvic  extremity,  and  many  have  the 
"  tibial  cartilage "  ossify  to  a  greater  or  less  degree.  Falco 
m  e  x  i  c  a  n  u  s  ,  in  adult  individuals,  exhibits  two  very  sizable 
ossifications  in  either  tibial  cartilage,  which  play  the  part  of  large 
sesamoids  at  the  back  of  the  joint,  articulating  as  they  do  with  the 
posterior  aspect  of  the  condyles  of  the  tibiotarsus. 

Let  up  pass  next  to  a  consideration  of  the  osteology  of  the  cara- 
caras.  As  I  have  already  stated  above,  we  have  two  species  of  these 
birds  in  our  avifauna,  and  both  belong  to  the  genus  Polyborus  — 
P  o  1  }•  b  o  r  u  s  c  h  e  r  i  w  a  y  and  Polyborus  1  u  t  o  s  u  s  . 
But  in  the  southern  part  of  the  American  continent  the  caracaras 
have  a  number  of  allied  genera,  as  Ibycter,  Doptrius,  Milvago, 
Phalcobaenus  and  Senex.  Audubon's  caracara  or  the  Common 
caracara  (Polyborus  c  h  e  r  i  w  a  y  )  presents  us  with  a  good 
example  of  a  representative  species.  By  nature,  this  bird  is  a 
vulturine  falcon,  which  subsists  largely  upon  carrion,  more  or  less 
sluggish  in  flight  and  general  behavior,  terrestrial  bv  habit,  and 
ambulatorial  in  gait.  In  view  of  these  facts  it  will  be  interesting  to 
compare  the  skeleton  of  Polyborus  with  the  characters  as  found  in 
the  skeletons  of  the  buteonine  and  falconine  forms  already  con- 
sidered. Hardly  would  we  expect  to  find  any  cathartenine  char- 
acters present. 

The  United  States  Xational  ]\Iuseuni  has  placed  at  my  disposal 
some  excellent  material  illustrating  the  osteology  of  Polyborus 
c  h  e  r  i  w  a  y  .  and  I  am  especiallv  indebted  to  my  friend  ]Mr  Lucas 
for  the  loan  of  a  complete  skeleton  of  Polyborus  lutosus 
which  at  the  present  writing  is  the  only  skeleton  of  the  species  in  the 
hands  of  science  in  this  country.  Also  I  have  at  hand  skeletons  or 
parts  of  skeletons  of  Alilvago,  Doptrius,  Boycter  and  others  more 
or  less  nearlv  related. 
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Except  in  point  of  size  there  seem  to  be  no  very  decided  differ- 
ences 'between  the  skeleton  of  P  o  1  y  b  o  r  u  s  c  h  e  r  i  w  a  y  and 
Polyborus  lutosus  —  they  are  very  trivial  to  say  the  least. 
This  being  the  case  I  will  make  the  skeleton  of  Polyborus 
lutosus  stand  duty  here  for  what  we  have  to  say  alxjut  the 
osteology  of  these  birds,  and  briefly  refer  to  any  exceptions  met 
with  in  the  other  form. 

Rather  massive  in  its  general  proportions,  the  superior  osseous 
mandible  is  deep  in  the  vertical  direction ;  very  moderately  com- 
pressed transversely  throughout 
(more  so  in  Pol  y  b  o  r  u  s  c  h  e  r  i  - 
,w  a  y  )  ;  somewhat  feebly  hooked  at 
,the  apex,  and  without  the  tomial 
notches  as  in  Falco;  and  with  the 
medio-longitudinal  crest  at  the  fore- 
part of  the  buccal  aspect  strongly  de- 
veloped. The  tomial  margins  are 
cultrate  and  moderately  produced 
downward  all  the  way  round.  Either 
narial  aperture  is  comparatively 
small,  reniform  in  outline,  being 
placed  semivertically,  with  the  top 
mos.t  posteriorly  situate-d.  Through 
the  opening  the  alinasal  turbinal  may 
be  plainly  seen  as  in  Falco.  Each 
nasal  bone  is  completely  fused  with 
the  surrounding  osseous  structures, 
and  shows  a  small  foraminal  perfora- 
tion near  its  center.  The  lateral 
longitudinal  sutural  lines  of  the  nasal 
processes  of  the  premaxillary  are 
persistent  throughout  life.  Super- 
iorly, the  frontal  region  is  flat  and 
wide  between  the  orbital  margins ;  more  posteriorly  the  parietal 
eminences  are  rounded  and  smooth,  giving  good  evidence  of  a  fair- 
s^'zed  brain  case,  which  in  reality  this  species  possesses. 

Regarded  upon  its  lateral  aspect,  we  are  to  note  that  the  aural 
aperture  is  large  ;  the  postfrontal  process  rather  small  and  directed 
downward,^  while  the  squamosal  apophysis  is  double,  an  obliquely 


Fig.  53  Superior  view  of  the  skull 
of  Polyborus  cheriway. 
Natural   size 


'  It  is  rather  a  curious  thing  that  in  this  specimen  the  left  postfrontal  process  has 
had  its  apical  part  formed  from  a  separate  ossific  center  ;  and  the  sutural  traces 
are    still    easily    to    be    perceived. 
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forward  directed  spine  occurrilig  both  above  and  below  the  head  of 
the  quadrate.  This  latter  bone  is  still  further  held  in  place  by  two 
other  osseous  spurs,  one  above  and  one  below  at  its  posterior  aspect 
within  the  concavity  of  the  bony  ear.  A  quadrate  is  large  but 
presents  nothing  peculiar ;  it  simulates  the  bone  in  the  falcons.  The 
zygoma  is  moderately  slender,  straight  and  nearly  of  uniform 
caliber.  Rather  a  large  deficiency  exists  in  the  interorbital  septum, 
and  it  may  merge,  and  I  believe  it  usually  does,  with  the  foramen 
rotundum,  and  the  otherwise  distinct  foramen  above  it  for  the  first 
pair.  The>e  last  mentioned  nerves  traverse  a  double,  open  groove 
on  their  way  to  the  rhinal  chamber,  and  enter  through  a  foramina! 
aperture  there  that  is  but  partially  separated  off  from  the  larger  ex- 
ternal one  over  the  main  part  of  the  pars  plana.  This  latter  is 
large  and  thickish,  being  subquadrilateral  in  outline. 

A  lacrymal  is  but  seniifalconine  in  its  morphology,  the  supra- 
orbital portion  being  somewhat  short,  carried  out  to  a  point,  and 
presenting  much  of  its  surface  to  the  outer  aspect.  The  constriction 
made  by  the  lacrymal  duct  i^  definite,  and  the  descending  part  of  the 
bone  is  narrow  and  long,  reaching  to  the  zygomatic  bar.  Internally 
it  hardly  touches  the  pars  plana,  and  never  fuses  with  any  of  the 
bones  it  articulates  with,  as  the  nasal  and  frontal.  On  the  basal 
aspect  of  the  skull^we  find  a  pterygoid,  short,  straight,  very  slightly 
twisted  upon  itself,  with  its  anterior  margin  sharpened.  The 
Eustachian  tubes  are  thoroughly  closed  in,  open  by  a  common  en- 
trance anteriorly,  over  an  underlying  pointed  shield  of  bone.  The 
rostrum  of  the  basisphenoid  is  rounded  beneath,  bluntly  pointed 
anteriorly,  where  it  hardly  projects  beyond  the  pars  plana  of  either 
side.  Vomer  is  much  as  we  find  it  in  Falco,  but  a  palatine  is 
peculiar,  in  that  its  prepalatine  part  is  very  slender  and  narrow,  and 
far  separated  from  the  corresponding  part  of  the  fellow  of  the 
opposite  side.  The  postpalatine  portion  is  wide  and  spreading,  with 
its  mesial  borders  abruptly,  and  with  its  remaining  portion,  less  de- 
flected downward.  These  palatine  bones  in  some  specimens  hardly 
meet  each  other  in  the  median  line,  especially  posteriorly,  and  this 
state  of  things  almost  prevents  the  pterygoids  from  coming  in  con- 
tact with  the  basisphenoidal  rostrum. 

Posteriorly,  a  palatine  is  obliquely  truncated  from  behind,  for- 
ward, and  slightly  rounded  off  at  the  angle. 

Carrying  our  investigations  still  further  forward,  we  meet  with 
the  same  condition  of  the  maxillary  and  the  horizontal  portion  of 
the  maxillopalatine  as  was   found  in  anv  of  the  genus  Falco,  but 
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the  vertical  portion  of  a  maxillopalatine  is  entirely  different  from 
any  true  falcon  that  the  writer  has  ever  liad  the  opportunity  to 
examine.  This  latter  is  very  large,  purely  osseospongeous  in  tex- 
ture, lofty,  bulbous,  and  nearly  fills  the  rhinal  chamber.  Anterior 
to  it  the  nasal  septum  is  qiiite  coanplete. 

Polyborus  having  a  much  more  elongated  skull  than  we  find  in 
the  average  Falco,  we  naturally  meet  in  it  a  inore  acutely  V-shaped 
mandible,  but  in  other  respects  it  possesses  many  of  the  falconine 
characters.  One  point  always  distinguishes  it,  however,  for  the 
ramal  vacuity  in  the  lower  jaw  of  the  caracara  is  invariably  present, 
being  elongoelliptical  in  outline,  large,  and  with  a  small  circular 
foramen  just  posterior  to  it.  Either  articular  cup  shows  behind  a 
vertical,  bony  ridge  or  crest,  and,  agreeing  with  the  major  portion 
of  the  skull  proper,  this  jaw  is  largely  pneumatic. 

Fashioned  practically  upon  the  same  plan  as  in  the  genus  Falco, 
the  hyoidean  arches  of  Polyborus  lutosus  exhibit  but  one 
striking  difiference,  for  in  it  we  are  struck  with  the  unusual  length  of 
the  ccratohyals,  and  these  latter  may  meet  mesially  at  their  anterior 
ends.  In  the  trachea  the  ossified  trachial  rings  are  not  as  narrow  as 
they  are  seen  to  be  in  the  falcons.  A  good,  strong  and  ossified 
pessulus  develops  in  the  inferior  larynx. 

Some  interesting  points  are  to  be  seen  in  the  rest  of  the  trunk 
skeleton  of  this  caracara.  In  its  shoulder  girdle  it" essentially  agrees 
with  Falco  mexicanus,  differing  only  in  having  a  rudi- 
mentary hypocleidium  on  the  os  furcula,  and  the  coracoids  are 
stouter  bones,  and  the  foramen  that  perforates  the  shaft  of  either 
one  of  them  is  well  within  the  border.  There  is  the  same  evident 
tendency  for  the  scapular  process  to  curve  round  to  meet  the  head 
of  the  bone.  The  coracoids  in  this  vulturine  falcon  also  profoundly 
cross  each  other  in  the  coracoidal  grooves  of  the  sternum,  the  right 
one  being  in  front. 


Fig.   5  \  Pelvis     of      Polyborus      cheriway,      seen     upon     right     lateral     view. 
Natural  size 
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Although  there  are  19  vertebrae  between  the  skull  and  the  pelvis, 
as  in  Falco,  they  show  one  interesting  difference  in  that  only  the 
four  leading  dorsals  fuse  together  to  form  one  bone,  all  the  cervicals 
being  free.  There  are  three  pairs  of  cervical  ribs,  none  of  which 
are  wnth  epipleural  appendages,  wdiich  is  also  the  case  with  the  pair 
of  sacral  or  pelvic  ribs.  These  latter  have  haemapophyses  that 
reach  the  costal  border  of  the  sternum,  making  six  pairs  of  costal 
ribs  thus  articulated.  The  vertebral  ribs  are  not  very  stout  or 
broad  and  their  rather  small  unciform  processes  fuse  with  them. 
In  a  specimen  of  P  o  1  y  b  o  r  u  s  c  h  e  r  i  w  a  y  [  P  o  1  y  b  o  r  u  s 
t  h  a  r  u  s  ,  U.  S.  Xat.  ]\Ius.  Collec.  no.  18478]  these  processes  are 
most  peculiar  in  that  they  are  much  expanded  on  some  of  the  mid- 
ribs, which  expansion  not  being  very  perfectly  ossified  in  some  cases, 
causes  the  process  to  be  two  or  even  three  pronged.  There  are 
seven  free  tail  vertebrae,  with  a  very  large  pygostylc,  its  bladelike 
part  being  very  deep  anteroposteriorly,  and  the  long  superior  border 
convexed.  ]\Iost  important  among  the  characters  of  the  pelvis  is  to 
note  that  there  is  hardly  any  bending  forward  of  the  postacetabular 
half  of  the  one  at  all ;  the  ilia  meet  each  other  only  for  a  short 
distance  over  the  middle  of  the  broad  sacral  crista,  and  the  anterior 
or  preacetabular  moieties  of  these  bones  are  peculiar  in  that  they 
are  faced  almost  directly  outward,  and  look  only  slightly  upward. 
The  postpubic  style  is  entire,  being  only  slightly  thinned  at  the  point 
where  it  is  interrupted  in  the  Buteos.  The  ends  that  protrude  be- 
hind are  rather  heavy. 

There  are  13  vertebrae  apparently  in  the  pelvic  sacrum;  the  five 
leading  ones  throw  out  their  lateral  processes  against  the  under 
surface  of  the  ilium  upon  either  side;  the  ninth  one  has  its  para- 
pophyses  much  lengthened  for  the  support  of  the  bone  in  the  imme- 
diate rear  of  the  acetabulae.  Over  either  antitrochanter  the  ilium 
arches  conspicuously,  and  in  the  recess  it  thus  forms  are  seen  the 
pelvic  pneumatic  foramina. 

Essentially,  in  its  general  form,  the  sternum  agrees  with  the  ster- 
num of  Falco,  but  here  in  Polyborus  it  is  always  2-notched,  a  rather 
large,  rounded  one  occurring  on  either  side  of  the  keel,  and  the 
lateral  processes  thus  formed  are  generally  longer  than  the  xipho- 
sternum.  The  carinal  angle  is  inclined  to  curl  upwards;  the  manu- 
brium is  falconine :  and  the  mesial  lip  of  bone  on  the  anterior  ster- 
nal border,  sometimes  develops,  and  .may  be  quite  broad.  Just 
within    the    anterior    border    of    the    sternum    in    P  o  1  v  b  o  r  u  s 
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c  h  e  r  i  w  a  y  ,  a  large,  oval  pneumatic  foramen  is  always  seen ; 
this  may  also  exist  in     P  o  1  y  b  o  r  u  s    1  u  t  o  s  u  s  . 

Few  morphological  differences  of  any  importance  distinguish  the 
skeleton  of  the  pectoral  or  the  pelvic  limb  of  Polyborus 
1  u  t  o  s  u  s  from  the  corresponding  parts  in  an  average  Falco. 
But  such  as  they  are,  they  are  very  good.  They  appear  only  to  be 
referable  to  the  skeleton  of  the  lower  extremity,  and  here  we  find  in 
the  caracara  that  the  femur  is  relatively  shorter  and  stouter,  with  a 
very  extensive  excavation  for  the  ligamentum  teres,  and  strongly  de- 
veloped processes  at  its  condylar  end.  The  cnemial  processes  of 
the  tibiotarsus  are  more  prominent,  but  beyond  this  the  bones  of  the 
leg  are  similar  in  form  to  those  of    Falco    mexicanus. 

Coming  to  the  tarsoinctatarsns  we  find  it  to  be  relatively  con- 
siderably longer  than  it  is  in  the  average  Falco,  but  its  chief  dift'er- 


FiG.   55   Right   lateral  aspect  of  the  sternum  of    P  ol  y  b  o  r  u  s 
c  h  e  r  i  vv  a  y.     Natural   size 


ence  is  seen  in  the  Jiypotarsns.  Here  the  small  outside  apophysis 
is  much  concaved  beneath,  while  the  far  larger  internal  portion, 
although  long,  is  still  distinct  and  is  not  produced  down  the  shaft 
as  it  is  in  Falco.  A  sharp  and  raised  linelike  ridge  is  obliquely 
thrown  out  from  the  laterointernal  margin  of  the  summit  of  the 
bone,  to  pass  directly  down  the  shaft  from  a  short  distance  .below  the 
major  process  of  the  hypotarsus,  forming  in  doing  so  the  internal 
boundary  to  the  longitudinal  shallow  groove,  at  the  posterior  aspect 
of  the  shaft  for  the  tendons.  A  similiar  line  occurs  on  the  opposite 
side  of  the  shaft.  This  latter  is  very  straight,  the  major  share  of 
its  continuity  being  of  nearly  uniform  caliber  throughout,  thus  dif- 
fering much  in  this  respect  from  the  bone  in  a  Buteo.  The  tubercle 
for  the  insertion  of  the  tendon  of  the  tibialis  anticus  muscle  is  on 
the  same  side  of  the  shaft  as  it  is  in  the  true  falcons. 
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In  the  skeleton  of  pes,  Polyborus  practically  agrees  with  the 
typical  representatives  of  the  genus  Falco. 

So  much  for  the  present  of  the  osteolog}^  of  Polyborus. 

That,  wonderfully  interesting  forms  of  falconine  birfis  (jccur  in 
other  parts  of  the  world,  that  show  in  their  skeletons  a  m!,st  curious 
combination  of  buteonine,  falconine,  and  polyborine  characters,  there 
can  be  no  doubt. 

For  instance  in  the  skull  of  Herpetotheres  cachin- 
nans  [U.  S.  Nat.  Mus.  Collec.  nos.  18445,  18446]  we  see  the 
general  form  of  that  part  of  the  skeleton  as  it  occurs  in  a  true  Falco, 
but  the  upper  mandible  is  unnotched  upon  either  side  of  its  apex ; 
the  arrangement  of  the  maxUlopalatines  and  vomer  on  the  basal 
aspect  is  as  in  Buteo,  but  viewing  the  first  na'med  elements  laterally, 
we  find  them  large,  bullx)us  and  smooth,  and  filling  the  rhinal 
chambers  as  in  Polyborus.  This  bird  also  has  rudimentary  basi- 
pterygoid  processes,  and  the  supraorbital  parts  of  the  lacrymals  are 
large.  A  good  sized  ramal  vacuity  occurs  in  the  mandible.  Its 
sternum  is  neither  notched  nor  fenestrated.  The  articulation  of  the 
bones  of  the  shoulder  girdle  is  as  in  Falco,  and  I  find  upon  one 
side  the  scapular  process  reaches  round  to  the  head  of  the  coracoid 
with  which  it  articulates. 

]\Iicrastur  brachypterus  ofifers  a  most  interesting  study 
in  its  skeleton,  and  I  am  only  sorry  that  the  skull  of  the  specimen 
before  me  is  very  imperfect  [U.  S.  Nat.  IMus.  Collec.  no.  13493]. 
The  superior  osseous  mandible  reminds  us  very  much  indeed  of 
Polyborus,  including  the  great  spongy  portions  of  the  niaxillo pala- 
tines. Upon  basal  aspect,  however,  these  latter,  including  the  vomer, 
resemble  the  arrangement  in  Buteo,  or  in  other  words  they  are  in 
extensive  contact  with  the  prepalatines,  while  in  Falco  these  maxillo- 
palatines  stand  clear  of  these  parts. 

'Micrastur  has  a  point  of  great  interest  in  its  shoulder  girdle,  for 
here  at  last  we  meet  with  a  form  wherein  the  broad  scapular  process 
of  the  coracoid  curves  upward  and  outward  and  extensively  fuses 
wdth  the  anterior  surface  of  the  head  of  the  .bone,  thus  completely 
closing  in  the  tendinal  canal.  Upon  these  parts  the  clavicle 
is  molded,  making  also  extensive  articulation  with  the  scapula. 

The  shaft  of  the  hum  cms  in  Miscrastur  is  much  curved,  but  one 
of  its  most  remarkable  bones  is  the  pelvis.  Here  the  ilia  for  their 
preacetabular  parts  face  almost  directly  outward,  and  are  exten- 
sively in  close  contact  in  the  middle  line.  Viewed  ventrally,  it  will 
be  seen  that  the  pelvic  basin  is  transversely  much  contracted,  the 
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sides  being  nearly  parallel  to  each  other  and  deep.  The  ischial 
foramen  is  of  great  size,  and  the  postpubic  elements  are  entire. 
This  bone  is  very  remarkable  in  other  respects,  and  is  a  structure, 
comparatively  speaking,  of  great  strength.  The  dorsal  vertebrae 
are  not  fused  together,  and  the  skeleton  of  the  tail  is  somewhat 
huge  in  its  proportions,  the  ultimate  vertebrae  being  massive.  Tar- 
soinetatarsus  is  profoundly  grooved  doivn  the  anterior  aspect  of  the 
shaft;  the  longitudinal  groove  behind  is  likewise  by  no  means  shal- 
low. The  main,  central,  vertical  plate  of  the  hypotarsus  is  long,  but 
not  extended  down  the  shaft  as  it  is  in  Falco.  A  complete  study  of 
the  entire  anatomy  of  this  hawk  should  be  made.  Micrastur' 
r  u  f  i  c  o  11  i  s  shows  some  few  differences  in  its  trunk  skeleton  ;  I 
have  not  seen  the  skull- of  this  species. 

Ibycter  americanus  offers  a  number  of  characters  in  its 
skeleton  that  agrees  closely  with  Polyborus,  but  there  are  also  some 
interesting  departures. 

Milvago  has  many  of  the  characters  of  Polyborus  in  its  skull, 
but  in  it  the  narial  apertures  are  quite  circular;  the  frontal  region 
on  top  is  generally  concaved  longitudinally ;  and  the  superior  osseous 
mandible  is  relatively  not  so  deep  in  the  vertical  direction.  The 
skull  is  about  one  half  the  size  of  that  of  Polyborus. 

In  the  dorsal  part  of  the  spinal  column  in  Milvago  but  three  of 
the  vertebrae  fuse  together  into  one  bone.  In  the  skeleton  of  its 
limbs  it  possesses  all  the  essential  characters  in  common  with  the 
caracaras. 

We  now  finally  have  to  examine'  the  osteology  of  Pandion,  the 
Osprey,  an  accipitrine  form  which  possesses  a  skeleton  exhibiting 
characters  entirely  different  from  any  representative  of  the  group 
thus  far  studied.  In  its  general  shape  the  skull  of  Pandion  is  more 
elongated  than  it  is  in  the  true  falcons,  at  the  same  time  being  rela- 
tively narrower  and  of  greater  vertical  depth.  The  contour  of  the 
superior  osseous  mandible  is  far  more  like  what  we  see  in  B  u  t  e  o 
1  i  n  e  a  t  u  s  ,  than  it  is  in  Falco  m  e  x  i  c  a  n  u  s  ;  it  has  a 
long,  pointed  hook  at  its  apical  extremity;  the  narial  apertures  are 
large  and  subcircular,  while  the  septum  narium  is  always  more  or 
less  imperfectly  ossified.  Each  nasal  bone  can  be  easily  defined,  and 
the  sutural  lines  between  the  nasal  processes  of  the  premaxillary  are 
open  and  distinct.  This  mandible  is  not  toothed  upon  either  tomial 
edge,  posterior  to  the  apex — nor  is  the  mediolongitudinal  ridge  upon 
its  buccal  aspect,  anteriorly,  at  all  well  developed.  Superiorly,  the 
cranium  is  smooth,  moderately  wide  between  the  orbital  borders 
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above,  with  a  shallow  median  groove  present,  which,  posteriorly, 
passes  between  the  parietal  eminences.  A  lacrymal  bone  has  its 
supraorbital  part  markedly  reduced  in  size,  while  the  broader  and 
backward  curving  portion  below,  in  the  older  individuals,  fuses  with 
the  external  margin  of  the  somewhat  vertically  narrow  pars  plana. 
Regarding  this  skull  next  upon  its  lateral  aspect,,  we  are  to  note 
that  the  squamosal  process  is  very  blunt  and  smooth,  the  post- 
frontal  one  is  a  much  better  produced  spine,  and  the  valley  between 
them  rather  wide,  although  the  crotaphyte  fossa  is  not  particularly 
extensive. 

Either  aural  entrance  is  capaci- 
ous, flaring,  and  markedly  open, 
and,  for  the  moment,  carrying  this 
examination  to  the  base  of  the 
cranium  we  are  surprised  to  find 
that  not  only  are  the  anterior  walls 
of  the  Eustachian  tubes  open  and 
nonossified,  but  the  anteromedian 
entrance  to  these  channels  is  en- 
tirely sealed  up.  ^loreover,  the 
tube  appears  to  be  double,  and  both 
being  extended  to  the  osseous  aural 
cavity,  and  both  opening  anteriorly, 
one  just  above  the  other,  external 
to  the  base  of  the  basisphenoidal 
rostrum.  Foramen  ovale  often  is 
double ;  foramen  rotundum  is  dis- 
tinct, as  are  the  smaller  nervous 
foramina  at  its  outer  side.  The 
foramen  for  the  passage  of  the  first 
pair  is  small  (just  large  enough  to 
pass  the  nerve).  They  are  double 
in  either  orbit,  and  open  upon 
groove,  which  transmits  the  nasal  vessels  and  nerves  to  the 
rhinal  chamber  and  orbital  roof.  A  large  subcircular  vacuity 
occupies  the  center  of  the  interorbital  septum;  and  a  large 
irregular  opening  occurs  among  the  lacrymal,  frontal,  and  pars 
plana.  Another  is  seen,  within  the  orbit,  on  the  anterior  wall  of 
the  brain  case.  In  front,  the  anterior  border  or  edge  of  the 
mesethmoid  extends  beyond  the  common  plane  of  the  ethmoidal 
alae;  and,  above,  this  border  always  fails  to  meet  the  ossified  sep- 


FiG.    56  The  skull  of  Fandion  seen 
upon   superior  view.      Natural   size 

a    completely    exposed    twin 
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turn  nariiim,  and  this  gives  the  craniofacial  hinge  considerable 
play.  The  zygoma  is  a  straight,  slender  rod  of  nearly  uniform 
caliber,  and  in  those  skulls  where  maceration  has  been  prolonged, 
plainly  shows  the  sutures  of  its  component  bones.  But  hvo  of 
these  are  apparent,  the  maxillary,  and  one  extending  posteriorly 
from  it  to  articulate  behind  with  the  (|uadrate.  This  latter  bone  is 
very  differently  formed  from  what  it  is  in  the  falcons,  for  its 
•ma.stoidal  head  exhibits  but  slight  twisting  upon  itself;  the  socket 
for  the  zygoma  is  lateral ;  the  orbital  process  is  large  and  well  de- 
veloped ;  and  relatively,  the  bone  is  not  so  broad  transversely. 

At  the  base  of  the  skull  of  Pandion  we  find  a  pterygoid  to  be  of 
fair  length,  horizontally  expanded  with  sharpened  borders  for  its 


Fig.  57  Left  lateral  view  of  the  skull  and  mandible  of  Pandion. 
Natural  size.  Drawn  by  the  autlior  from  a  specimen  in  the  U.  S. 
National    Museum 


anterior  moiety,  and  in  a  less  degree  the  reverse  being  the  case  for 
the  hinder  end.  These  bones  when  articulated  in  situ  are  well  sepa- 
rated mesially,  and  either  one  makes  a  very  considerable  articulation 
with  its  palatine. 

A  palatine  for  its  prepalatine  portion  is  narrow,  horizontal,  and 
of  uniform  width,  the  bone  being  in  this  part  far  separated  from 
the  prepalatine  of  the  opposite  side.  The  postpalatine  is  rather 
broad,  slightly  deflected  downward,  with  rounded  (or  in  some  in- 
dividuals, obliquely  truncated)  posteroexternal  angle.  Tliese  pala- 
tines are  in  contact  along  the  rostrum  beneath,  but  slightly  diverge 
anteriorly  to  admit  of  articulation  with  the  lamelliform  and  well 
ossified  vomer,  which  in  turn  rests  by  its  anterior  apex  upon  the 
fused  osseous  mass  composed  of  the  front  portion  of  the  maxillo- 
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palatines  and  the  bony  septum  of  the  nose.  As  in  most  all  Fal- 
coniclae  the  internal  laminae  of  the  palatines  are  represented  by 
conspicuous  vertical  plates,  but  here  they  develop  horizontally  thick- 
ened inferior  borders,  for  their  entire  lengths. 

Anteriorly,  the  maxillarles  and  the  horizontal  parts  for  the 
maxillo palatines  indistinguishably  fuse  with  the  bones  in  front  of 
them,  but  are  not  in  contact  with  the  underlying  prepalatines,  which 
latter  fuse  still  more  anteriorly  with  the  dentary  processes  of  the 
premaxillary. 


Jlg.dS. 
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Fig.  58  Anterior  aspect  of  the  right  coracoid  of 
Pandion 

Fig.  59  The  right  scapula  of  Pandion  seen  upon 
its  upper  aspect.     Both  figures  natural  size 


The  subvertical  part  of  either  maxillopalatine  is  of  no  great  size, 
being  highly  spongy  in  texture,  and  fuses  with  the  fellow  of  the 
opposite  side  in  front,  and  also  with  the  nasal,  the  nasal  septum, 
and  perhaps  far  in  front  with  the  distal  ends  of  the  prepalatines. 

This  osprey  has  a  inaudible  of  a  true  A'-shaped  pattern,  with 
rounded  apex ;  a  fair  symphysis,  which  is  concaved  superiorly ;  with 
thickened  ramal  limbs,  unpierced  by  any  vacuity,  and  with  rounded 
borders.  Pneumatic,  and  with  truncated  articular  cups  behind,  it 
does  not  develop  thejDCculiar  processes  seen  in  the  falcons,  which 
when  the  jaw  is  articulated,  cover  the  front  part  of  either  quadrate. 
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So  much  for  the  skull  proper,  and  passing  next  to  the  liyoidean 
arches  of  Pandion,  it  is  to  be  observed  that  the  fused  or  coossified 
ceratohyals  have  the  exact  form  of  a  capital  letter  H  and  the 
broadened  part  of  the  first  basibranchial  fills  the  hinder  recess  of 
this  when  articulated  in  situ,  sending  forwards  beneath  an  osseous 
lip  that  underlaps  the  transverse  bar.  Posterior  to  this  the  first 
basibranchial  is  still  broader,  being  produced  transversely,  either 
way,  as  a  stumpy  process,  upon  the  posterior  recess  of  which,  upon 
either  side,  articulates  a  thyrohyal.  Urohyal  or  second  basibranchial- 
is  long  comparatively,  and  completely  fuses  with  the  one  we  have 
just  described.  The  thyrohyals  are  much  as  they  occur  in  the  Fal- 
conidae  generally. 

Some  13  or  14  sclcrotal  plates  ossify  in  either  eyeball,  arranged 
in  the  usual  circlet.  Each  one,  as  a  rule,  is  semiflat  and  quadri- 
lateral in  outline,  becoming  gradually  deeper  and  somewhat  wider 
as  we  pass  from  the  front  of  the  eye,  backward. 

Nineteen  vertebrae,  freely  movable  upon  each  other,  are  found 
between  the  skull  and  pelvis ;  and  they  all  appear  to  be  pneumatic, 
with  perhaps  the  exception  of  the  atlas.  Pneumaticity  also  is  a 
character  of  the  13  vertebrae  that  form  the  pelvic  sacrum,  but  the 
six  tail  vertebrae  and  the  pygostyle  are  all  nonpneumatic.  Among 
the  points  of  interest  in  these  bones  are  the  extraordinary  post- 
z3'gapophyses  of  the  fourth  to  include  several  of  the  succeeding 
cervical  vertebrae  which  are  immensely  long,  and  arched  forwards 
in  the  most  peculiar  manner.  Parapophyses  are  poorly  developed 
in  this  part  of  the  column,  while  the  mid  dorsal  vertebrae  are  very 
deep,  and  have  long  hypapophyses.  The  carotid  canal  does  not 
close,  in,  in  the  cervical  region,  though  the  lateral  vertebrarterial 
canals  are  very  prominent  features.  There  are  three  pairs  of  cer- 
vical ribs,  none  of  which  connect  with  the  sternum  by  costal  ribs, 
nor  do  they  usually  bear  unciform  processes.  These  latter  are  large, 
with  dilated  ends  in  the  four  pairs  of  true  dorsal  ribs,  but  only 
occur  upon  the  leading  pair  of  the  two  pairs  of  sacral  or  pelvic  ribs. 
Both  these  last  connect  with  the  sternum  by  means  of  their  haema- 
pophyses.  Sacral  and  dorsal  ribs  are  both  characteristically  broad 
and  thin,  and  their  epipleural  appendages  coossify  with  them.  Hav- 
ing a  form  much  as  we  find  it  in  other  Accipitres,  the  pygostyle  is 
only  peculiar  in  being  pierced  at  its  lower  part  transversely  by  a 
small  foramen,  and  this  passes  through,  from  side  to  side,  an  antero- 
posterior fissure  that  occurs  at  the  lower  part  of  the  bone  behind. 
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Pandion  has  a  pekis  very  different  from  the  pelvis  of  any  ac- 
cii)itrine  we  have  thus  far  studied.  It,  in  form,  is  exceedingly 
broad,  spread  out,  and  flat ;  the  sacrum  being  remarkably  wride  op- 
posite the  acetabulae.  Anteriorly,  the  sacral  crista  is  wide  from 
side  to  side,  and  the  broadly  emarginated  mesial  edges  of  the  ilia 
completely   fuse   with   its   outer    margins     for    some    considerable 


Fic.  60  Pelvis  of  Pandion,  natural  size  and  seen  upon 
direct  dorsal  view.  From  a  specimen  in  possession  of 
Mr  Lucas 


distance.  Capacious  ilioneural  canals  are  thus  created,  which  are 
patulous  posteriorly.  More  or  fewer  interdiapophysial  foramina 
perforate  the  sacrum,  being  irregularly  dispersed,  and  it  is  only 
between  the  transverse  processes  of  the  last  few  urosacral  verte- 
brae that  they  become  parial  in  their  arrangement.  At  the  side 
view  of  this  pelvis,  the  acetabulum  is  large  and  nearly  circular; 
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especially  large  is  the  ischial  foramen;  and  the  obturator  one,  also 
of  no  mean  size,  is  somewhat  irregular  in  outline. 

The  antitrochanter  faces  very  much  downward.  A  postpubic 
element  is  quite  peculiar,  in  that  after  closing  in  the  obturator  fora- 
men below,  it  becomes  very  thin  and  narrow,  to  soon  be  suddenly 
bent  upward,  gradually  widening  till  it  reaches  the  posterior  angle 
of  the  ischium,  when,  with  equal  rate,  it  contracts  again  to  be  thus 
drawn  out  into  the  blunt  pointed  free  extremity.  All  the  way  along, 
where  it  lies  beneath  the  lower  iliac  margin,  it  is  in  contact  with 
the  same.  Often,  in  the  postacetabular  region,  the  closely  applied 
sacral  and  iliac  borders  do  not  coossify. 

Upon  its  ventral  aspect  the  "  pelvic  basin  "  is  seen  to  be  more 
than  usually  capacious ;  five  or  six  vertebrae,  anteriorly,  throw  out 
their  lateral  apophyses  as  braces  to  the  iliac  walls ;  and  the  last 
six  sacrals  have  their  parapophyses  lengthened  in  a  most  striking 
manner.  Of  these  latter  the  first  pair  is  the  longest,  and  they 
diminish  in  this  respect  in  regular  order  as  we  pass  backward. 
Finally,  the  last  peculiarity  of  this  remarkable  accipitrine  pelvis  is 
seen  in  its  having  its  pneumatic  foramina  upon  the  inside,  where 
they  are  arranged  in  small  groups  in  the  various  recesses  formed  by 
the  ilia,  as  well  as  along  the  mesial  borders  of  those  bones  in  soine 
individuals.^ 

Some  interesting  features  are  to  be  seen  in  the  shoulder  girdle 
of  Pandion.  Here  os  fiirciila  is  peculiar  from  its  form,'  being  a 
remarkably  wide  and  shallow  U,  with  the  concavity  of  the  clavicular 
limbs  behind  very  decided,  as  are  their  corresponding  arches  in  front. 
A  hypocleidium  is  well  developed,  and  the  entire  bone  is  much 
stronger  in  its  general  structure  than  it  is  in  the  falcons.  On  either 
side  of  a  clavicle  above,  we  observe  the  usual  thickened  shoulder, 
with  its  rather  large  and  elongated  facet  to  articulate  with  the  head 
of  the  coracoid.  Beyond  this  the  free  end  of  the  clavicle  is  drawn 
out  into  a  long  point. 

'  Either  one  of  the  coracoids  is  a  short,  thickset,  stout  bone,  with 
tuberous  head  and  expanded  sternal  extremity.  A  large  pneu- 
matic foramen  is  found  upon  the  mesial  aspect  of  the  head  some- 
what below  the  overarching  summit.  The  glenoid  articular  surface 
is  large,  but  the  scapular  process  is  very  much  reduced,  and  is  not 
produced  forward  at  all,  being  just  sufficient  for  the  articulation 
with  the  scapula. 

1  This  feature  is  seen  in  a  very  fine  disarticulated  skeleton  of  Pandion  kindly  loaned 
tne  by  Mr  Lucas  from  his  own  private  cabinet,  as  well  as  in  an  odd  pelvis  in  the 
possession   of   the   same    well    known   avian    osteologist. 
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This  process  near  its  middle  is  pierced  by  the  usual  foramen, 
and  it  lies  well  within  the  mesial  margin.  Although  quite  a  stout 
bone,  a  scapula  is  much  compressed 
in  the  vertical  direction,  even  to  in- 
clude the  head.  Its  blade  is  rather 
broad,  and  the  posterior  third  some- 
what expanded,  slightly  curved 
outward,  to  be  at  last  drawn  out 
narrower  to  terminate  in  a  blunt 
point  at  the  distal  apex.  Os  fur- 
cula  and  scapula  seem  to  be  very  . 
moderately  pneumatic.  At  the 
shoulder  joint  we  find  present  a 
small  OS  huuicro  scapnlare. 

Next  in  order  we  shall  examine 
the   sternum   of   Pandion,   and   we 
find  it  to  be  furnished  with  a  very 
ample  keel  which  is  convexed  along 
its  lower  border,  concaved  in  front, 
with   handsomely    rounded    carinal 
angle,  and  the  whole  extending  to 
near   the   posterior   sternal   margin 
behind.     Xiphosternum  is  but  once 
shallowly  notched  upon  either  side 
of  this  keel,  while  anteriorly  we  ob- 
serve  that   the    coracoidal   grooves 
decussate    to    some    extent   behind 
the  somewhat  stumpy  manubrium. 
Upon  the  whole,  the  body  of  the 
bone  presents  a  great  concavity  for 
its  dorsal  aspect,  the  sides  being  of 
unusual  bight.     On  a  costal  border 
we  find  the  process  of  that  name  in 
front,  very  small.      Six  facets  oc- 
cupy   the    anterior    moiety   of   this 
border,     its    posterior    half    being 
sharp  and  thin.     Adown  the  ante- 
rior half  of  the  middle  line  of  the 
dorsal  aspect  occur  many  pneumatic 
foramina,     and     these     diminutive 
openings  are  also  present  in  the  oblong  pits  between  the  haemapo- 
physial  facets  on  the  costal  borders,  and  on  the  outer  sides  of  the 


Fig.  6 1   Right     humerus        of      Pan- 
dion,     seen      upon      anconal     view. 
Natural    size 
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costal  processes  themselves.  As  in  most  all  Accipitres,  the  principal 
muscular  line  upon  either  side  of  the  carina  on  the  anterior  surface 
of  the  body  of  the  sternum  extends  from  the  protuberance  below 
the  outer  termination  of  the  coracoidal  groove  to  a  point  about 
opposite  the  middle  of  the  keel ;  here  it  makes  a  rounded  loop  and 
sweeps  forward  on  the  side  of  the  keel,  to  the  middle  of  its  anterior 
border,  where  it  is  met  by  the  muscular  line  coming  from  the  op- 
posite side. 

The  only  pneumatic  bone  of  the  pectoral  Ihnh  is  the  humerus 
and  it  is  strong  and  stout,  showing  to  some  extent  the  usual  sig- 
moidal  cur\-e.  Its  radial  crest  is  conspicuous,  very  slightly  flexed, 
and  is  peculiar  in  bemg  somewhat  removed  down  the  shaft  from  the 
humeral  head.  A  large,  single,  subelliptical  air  opening  occupies  the 
pneumatic  fossa.  All  the  usual  tubercles  and  processes  are  promi- 
nent on  this  bone. 

Radius  is  long  and  comparatively  slender,  slightly  arched,  and  for 
its  entire  continuity  nearly  of  uniform  caliber.  There  is  also  a  gentle 
curvature  along  the  shaft  of  the  ulna,  and  it  is  faintly  marked  by 
a  row  of  the  papillae  for  the  quill  butts  of  the  secondary  feathers 
of  the  wing,  and  by  a  stronger  second  row  running  parallel  to  them. 
Radiale  and  ulnare  of  the  wrist  present  us  with  nothing  that  is  very 
noteworthy,  and  I  have  yet  to  find  the  os  proinincus  in  Pandion; 
if  it  occurs  it  must  be  quite  rudimentary,  or  possibly  lost  from  the 
skeletons  at  hand. 

As  in  the  case  of  the  bones  of  the  forearm,  carpometacarpiis  and 
manus  are  also  unusually  long  including  the  bladelike  phalanges. 

AVERAGE   MEASUREMENTS   OF   THE   BONES  OF   THE    PECTORAL   LIMB   IN 

PANDION 
Taken  in  centimeters  and  their  fractions 

Humerus    1 5-0 

Radius    18.4 

Ulna  190 

Carpometacarpus    9-0 

Proximal  joint,  index  digit 4.4 

Distal  joint,  index  digit 3-3 

Very  minute  pneumatic  foramina  are  fountl  in  the  popliteal  fossa 
and  at  their  usual  site  at  the  proximal  end  of  the  bone  in  the  femur 
of  the  pelvic  limb.  I  am  inclined  to  believe  that  the  pneumaticity 
of  the  skeleton  of  the  leg  stops  here.  The  femur  is  further  char- 
acterized by  having  a  very  extensive  excavation  for  the  ligamentum 
teres ;  the  trochanter,  usually  broad  in  the  anteroposterior  direction, 
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does  not  rise  above  the  summit  of  the  bone.  The  shaft  is  stout 
and  quite  devoid  of  any  marked  curvature ;  the  condylar  extremity 
being  characterized  by  its  very  deep  popHteal  fossa,  and  by  the  in- 
ternal condyle  throwing  partly  across  it  a  bluntly  rounded  process. 
All  this  is  very  different  as  compared  with  what  we  find  in  the 
femur  of  such  a  bird  as  the  White-headed  eagle;  nor  does  it  espe- 
cially agree  with  any  of  our  ordinary  accipitrine  birds. 

Some  excellent  characters  are  seen  in  the  tibiotarsus  and  fibiila 
of  the  osprey.  With  respect  to  the  former  it  is  seen  to  be  nearly 
straight  from  end  to  end,  only  the  lower  portion  of  the  bone  being 
very  slightly  curved  to  the  front.  At  the  proximal  end  a  slight 
lateral  compression  of  the  head  of  the  bone  is  evident,  and  the 
cnemial  processes  are  considerably  reduced  in  size.  The  ridge 
at  the  outer  side  of  the  shaft  for  the  fibular  articulation,  the 
fibular  ridge,  is  long,  and  below  this  an  anteroposterior  flattening  of 
the  shaft  becomes  more  evident  as  we  approach  the  condylar  ex- 
tremity. Above  the  condyles  in  front  a  very  deep  fossa  exists,  and 
this  is  obliquely  spanned  across  by  a  single  osseous  bridgelet,  the 
lower  end  of  which  is  over  the  external  condyle.  To  the  outer  side 
of  this  latter  point  a  prominent  little  tubercle  is  ever  present.  Dif- 
fering with  the  eagles,  we  find  here  in  Pandion  that  the  condyles  to 
this  bone  are  as  jutting  and  prominent  posteriorly,  as  they  are  in 
front,  and  the  intercondylar  notch  is  deep  all  the  way  round. 

The  fibula  is  co>mplete,  only  being  coossified  with  the  tibiotarsus 
at  its  distal  end.  Its  lower  half  is  ribbonlike,  though  strong,  and 
is  longitudinally  grooved  and  quite  straight. 

TarsometatarsMS  is  short,  strong,  and  straight,  being  flattened, 
in  so  far  as  its  shaft  is  concerned,  in  the  anteroposterior  direction. 
Its  hypotarsus  is  large  and  distinct,  in  one  piece,  and  exhibits  a 
median  vertical  perforation  for  the  passage  of  tendons,  of  some 
considerable  size.  Just  below  the  head  of  the  bone,  on  the  anterior 
aspect  of  the  shaft,  the  inner  half  of  the  same  has  fused  upon  it  a 
strong  little  osseous  cylindrical  span  for  the  confinement  of  tendons, 
such  as  we  see  in  owls.  To  its  outer  side  occur  the  two  perforating 
foramina,  close  together.  Below  these,  and  directly  in  the  middle 
of  the  shaft,  is  the  large  tubercle  for  the  insertion  of  the  tendon  of 
the  tibialis  anticus  muscle.  At  the  distal  end,  the  trochleae  are 
prominent  and  large,  the  lateral  ones  curving  much  to  the  rear. 
The  foramen  for  the  anterior  tibial  artery  is  also  unusually  sizable. 

Great  strength  and  no  mean  size  likewise  stamp  the  free  first 
metatarsal,  whigh  is  articulated  in  the  usual  manner  with  the  main 
shaft  of  the  bone. 


124 


NEW    YORK    STATE    MUSEUM 


This  stout  tarsometatarsus  of  Pandion  gives  articulation  to  the 
skeleton  of  the  four  toes,  which  are  here  a  most  powerful  armature; 
talons  of  more  than  usual  bigness.     All  the  joints  are  the  very  in- 


Bones  of  the  skeleton  of  Pandion.     Natural  size 
Fig.  62  Anterior   aspect   of   the   right  tibiotarsns   and  libula 
Fig.  63  Lateral   view   01    the   left   tarsometatarsus 

Fig.   6;  Direct    right    lateral    view    of    the    os    Uircuia  ,        ,    :„    .1,^    nre- 

FIG.   65    Direct    anterior    view    of    the    ..    lurcula ;    same    bone    as    sho.n    m    the    pre 

"Afin^^arcase   of   all   the   other    text    figures    niu.tratin,  the  present     treatise,   those   of 
Pandion  were  drawn  by  the  author  direct  from  the  specimens. 

dexes  of  strength,  and  the  terminal  ungual  ones  none  the  less  so.  The 
outer  toe  is  reversible,  and  its  basal  phalanx  has  been  modified  for 
the  purpose.     It  is  short,  but  not  as  short  as  the  next  two  jomts 


OSTEOLOGY   OF    BIRDS 


125 


that  follow,  which  are  of  about  equal  length.  The  middle  anterior 
toe  (3d)  also  has  rather  a  short  basal  joint,  and  the  one  just  be- 
yond it  is  most  decidedly,  so.  Second  digit  has  likewise  a  short 
basal  phalanx,  and  the  basal  joint  of  hallux  is  broadened  and  verti- 
cally compressed.  In  fact  it  may  be  said  that  there  is  more  or  less 
of  a  shortening  of  all  the  basal  joints  to  the  three  anterior  toes, 
and  the  distal  ones  just  posterior  to  the  claws  are  long.  All  the 
various  points  about  these  phalangeal  joints  are  strong,  powerfully 
produced  and  massive. 

The  claw  joints  themselves  are  peculiar  in  that  they  are  very 
smooth,  beautifully  curved,  taper  gradually  to  a  sharp  apex,  are 
elliptical  upon  section,  the  major  axis  of  the  ellipse  being  vertical, 
and  finally  are  characterized  by  a  conspicuous  basal  tubercle  upon 
their  plantar  aspects. 

Pandion  has  a  very  unusual  form  of  patella  at  its  kneejoint.  I 
know  at  present  of  no  other  hawk  that  has  one  anything  like  it. 
It  is  long  and  oblong,  rather  narrow,  curved  for  its  entire  length 
from  above  downwards,  the  convexity  being  in  front,  where  it  is 
likewise  marked  below  its  middle  by  the  oblique  groove  for  the 
tendon  of  the  amhiens  muscle. 

LENGTHS   OF  THE  BONES   OF  THE   PETA'IC   LIMB 
Centimeters  and  their  fractions 

Femur    8.1  Patella    2.0 

Tibiotarsus     12.7  Tarsometatarsus    5.6 

Fibula    11.6  Accessor)'    metatarsal 1.7 

LENGTHS    OF   PHALANGEAL  JOINTS  OF   TOES 

First  joint  is  the  basal  one;  second  joint  is  one  next  beyond  the  basal  one, 

and  so  on. 


TOES 

BASAL 
JOINT 

SECOND 

THIRD 

FOURTH 

CHORD    OF 
CLAW 

First  toe  or  hallux , 

Second  toe 

Third  toe 

Fourth  or  outside  toe. . . . 

2.4 

I.O 

r.6 

0.7 

2  .0 
0.9 
o.s 

2.5 
0.4 

2 . 1 

2.8 
2.8 
2.7 
2.9 

In  taking  the  chord  of  the  claw  the  measurement  was  made  from 
the  most  proximal  point  of  the  bone  on  its  dorsal  aspect,  to  the  apex. 

OSTEOLOGICAL   CHARACTERS   OF   THE   UNITED   STATES 
ACCIPITRES  SYNOPTICALLY  ARRANGED 

Our  studies  now  have  carried  us  through  the  consideration  of  the 
skeletology  of  all  the  vultures  of  this  country,  as  well  as  the  vast 
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majority  of  the  species  of  the  accipitrine  forms,  and  we  are  in  a 
position  to  present  some  observations  upon  the  way  these  birds  are 
probably  related  to  each  other,  in  so  far  as  this  system  of  their 
anatomy  seems  to  indicate. 

I  am  inclined  to  the  following  arrangement,  as  a  provisional  one. 


SUPERSUBORDER  ACCIPITRIFORMES 
(United  States) 


SUBORDER       SUPERFAMILIES    FAMILIES    SUBFAMILIES 

I  Milvidae  i  Milvinae 

1  Circinae 

2  Accipitrinae. . 


Accipitres 


1. 


Falconoidea  .  .  2  Falconidae 


GENERA 

1  Elanoides. . . , 

2  Elanus 

3  Ictinia 

4  Rostrhamus. 
I   Circus 

1  Accipiter.  .  . 

2  Astur 

I   Parabuteo.  . 


3    Buteoninae .  . 


2   Buteo. 


3  Urubitinga . 

4  Asturina.  .  . 

5  Archibuteo . 


6  Aquila .... 

7  Thrasaetos. 

8  Haliaetus.. 


4   Falconinae  ..      i    Faico . 


S  Polyborinae. . 


3  Pandionidae , 

2  Cathartoidea 4  Cathartidae. 


I   Polyborus.  . 

I    Pandion  .  .  . 

1  Gymnogyps 

2  Cathartes... 


.3  Catharista. 


SPECIES   AND 
SUBSPECIES 
E.  forficatus 
E.  leucurus 
I.  mississippicnsis 
R.  sociabilis 
C.  hudsonius 
A.  velox 
A.  cooperii 
A.  atricapiilns 

A.  a.  striatulus 
P.  u.  harrisi 

B.  borealis 
B.  b.  kriderii 
B.  b.  calurus 
B.  b.  lucasanus 
B.  b.  harlani 
B.  lineatus 

B.  1.  alleni 
B.  1.  elegans 
B.  abbreviatus 
B.  albicaudatus 

sennetti 
B.  swainsoni 
B.  platypterus 

B.  brachyurus 
U.  anthracina 
A.  plagiata 

A.  1.  sancti-johan- 

nis 
.  A.  ferrugineus 

A.  chrysaetos 

T.  harpyia 
f  H.  albicilla 

H.  loucocephalus 
,  H.  1.  alascanus 
'  F.  islandus 

F.  rusticolus 

F.  r.  gyrfalco 

F.  r.  obsoletus 

F.  mexicanus 

F.  peregrinus 

F.  p.  anatum 

F.  p.  pealei 

F.  aesalon 

F.  columbarius 

F.  c.  suckleyi 

F.  c.  richardsoni 

F.    fusco-coerules- 
cens 

F.  tinnunculus 

F.  sparverius 

F.  s.  phalaena 

F.  s.  peninsularis 

F.  dominicensis 

F.  paulus 

[  P.  cheriway 
\ P.  lutosus 
P.  h.  carolinensis 

G.  califomianus 

C.  a.  septentriona- 
lis 

C.  urubu 


This  arrangement  takes  into  consideration  only  the  Accipitres  of 
the  United  States,  thus  omitting  the  families  Serpentariidae  and 
^'ulturidae. 
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In  his  Hand-List  of  Birds  [July  6,  1899.  1:241-79],  Dr 
R.  Bowdler  Sharpe  places  the  Cathartidae  in  a  separate  group 
(Order  24),  and  does  not  include  them  with  the  Accipitres,  although 
he  admits  the  Vulturidae  to  that  assemblage.  For  the  500  and  over 
existing  and  extinct  forms  of  these  birds  of  the  world's  avifauna, 
now  known  to  science,  and  recorded  in  the  Hand-List,  Dr  Sharpe 
proposes   the    following   classification. 


ORDER (XXV) 


Accipitrifermes < 


SUBORDERS 

I  Serpentarii 

II  Accipitres 
III   Pandiones 


FAMILIES 

I   Serpentariidae 
r    I  Vulturidae 


SUBFAMILIES 


II   Falconidae     < 


1  Polyborinae 

2  Accipitrinae 

3  Buteoninae 

4  Gypaetinae 
^  S  Aquilinae  " 


It  will  be  observed  that  Dr  Sharpe  makes  no  families  under  his 
Pandiones  (Suborder  3),  including  in  it  only  the  two  genera 
Pandion  and  Polioaetus.  The  order  (26)  next  following  his  Ac- 
cipitriformes  is  for  the  owls  (Strigiformes),  which  is  a  far  more 
natural  arrangement  for  the  latter  than  this  eminent  ornithologist 
gave  us  in  his  former  taxonomic  scheme  of  the  class,  in  which  he 
included  the  owls  in  his  order  Accipitri formes  [Recent  Attempts  to 
Classify  Birds,  p.  78,  79]. 


OSTEOLOGICAL  CHARACTERS  OF  THE  ACCIPITRES 

Including  some  negative  characters 
Accipitres 

Birds,  which  exhibit  in  their  skulls  a  more  or  less  powerfully 
hooked  superior  osseous  mandible ;  having  the  length  of  a  pterygoid 
not  greater  than  the  longest  transverse  diameter  of  the  basitemporal ; 
lacrymal  bone  for  the  most  part  composed  of  a  firm,  compact  bony 
tissue.  Os  furcula  U-shaped  and  always  complete  and  strong; 
pneumatic.  Fibula  always  reaches  to  lower  third  of  shaft  of 
tibiotarsus ;  basal  joint  of  third  toe  equals  or  exceeds  the  transverse 
diameter  of  the  summit  of  the  tarsometatarsus. 

I  Milvidae  (Including  the  Milvinae)  (Rostrhamus  not  ex- 
amined). Osseous  nasal  septum  generally  entire;  superior  osseous 
mandible  not  laterally  toothed.  Supraorbital  process  of  a  lacrymal 
may  be  short  (Elanoides)  or  long  (Ictinia,  Elanus)  ;  it  may 
(Ictinia,  Elanus)  or  it  may  not  (?)  (Elanoides  ?)  have  a  terminal 
accessory  piece;  it  may  articulate  with  pars  plana  (Elanus)  or  it 
may  not  (Elanoides).  They  are  desniognathons  (Ictinia)  or 
nondcsmognathoiis  (Elanus).  Vomer  present.  Basipterygoidal 
processes  are  present  (Elanus)  or  absent  (Ictinia)  ;  and  the  post- 
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palatines  may  be  narrow  (Ictinia)  or  markedly  broad  transversely 
(Elanus).  Mandible  without  ramal  vacuity,  and  fairly  strong 
(Ictinia)  or  notably  weak   (Elanus). 

Os  furcula  may  have  its  hypocleidium  rudimentary  (Ictinia)  or 
absent  (Elanirs). 

The  scapular  process  of  a  coracoid  does  not  reach  the  clavicle. 
(The  union  of  the  clavicles  inferiorly  is  weaker  in  the  Milvinae  than 
any' others  of  the  suborder.) 

In  the  sternum  the  manubrium  is  always  very  small ;  the  keel  may 
extend  the  entire  length  of  the  sternal  body  (Elanoides,  Ictinia)  or 
it  may  not  (Elanus)  ;  the  xiphosternum  may  be  deeply  notched 
(Ictinia),  or  fenestrated  once  on  either  side  of  keel  (Elanus),  or  it 
may  show  a  shallow  emargination  on  either  side  only  (Elanoides). 
Ribs  and  vertebrae  liable  to  vary.  Postpubic  element  of  pelvis 
always  interrupted.  Ilia  not  in  contact  anteriorly,  and  the  postaceta- 
bular  part  of  the  bone  not  especially  bent  downward  and  forward. 

Fibula  may  be  very  long  (Ictinia)  or  even  complete  (Elanoides). 
Form  of  tarsometatarsus  varies;  it  may  have  the  hypotarsus  repre- 
sented by  two  small  processes  (Ictinia),  or  be  in  one  subcubical 
piece  with  a  single  vertical  perforation  for  the  tendons  (Elanoides). 
Tubercle  for  the  insertion  of  the  tendon  of  tibialis  anticus  muscle 
occupies  the  middle  of  the  shaft.  Digits  of  pes  dififer  remarkably; 
in  all,  the  three  first  joints  of  fourth  toe  subequally  abbreviated,  the 
distal  one  of  the  three  may  be  quite  rudimentary  (Elanus)  ;  the 
prebasal  joint  of  third  toe  more  or  less  shortened  ;  the  basal  joint  of 
second  toe  always  much  abbreviated,  and  in  Ictinia  it  permanently 
fuses  with  the  joint  next  beyond  it.^ 

Falconoidea 

Falconidae.  Raptorial  birds,  which  in  addition  to  the  subordinal 
characters  exhibit  the  following:  a  septum  narium  always  ossifies 
to  a  greater  or  less  extent;  the  supraorbital  portion  of  a  lacrymal 
conspicuously  produced  outward  and  backwards  A  long,  more  or 
less  platelike,  vomer  present. 

Sternum  with  its  manubrium  developed ;  and  its  coracoidal 
grooves  usually  decussate  to  a  greater  or  less  degree. 


1  This  remarkable  condition  occurs  in  both  feet  of  the  specimen  at  my  hand,  and 
has  all  the  appearance  of  being  the  usual  one  in  this  species.  Haliaetus  leuco- 
c  e  p  h  a  1  u  s  may  exhibit  the  same  character.  I  would  add  here  that  there  is  no 
likelihood  of  mistaking  the  skeletons  of  any  of  our  kites  (Elanoides,  Ictinia  or  Elanus) 
for  the  skeleton  of  any  other  form  of  the  suborder.  They,  however,  are  wonderfully 
different  among  themselves.  Ictinia  is  a  miniature  Buteo,  but  it  possesses  the  character 
of   the    second   toe,  just    mentioned   and   has   rudimentary   basipterygoid   processes. 
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Os  prominens  present  over  the  wrist.  In  the  shoulder  girdle  the 
OS  furcula  develops  a  shoulder  upon  the  external  aspect  of  either 
clavicular  limb  for  articulation  with  the  coracoid.  In  the  toes  there 
is  an  abbreviation  of  the  basal  joints  of  the  second  and  fourth  digit, 
but  not  of  the  third  digit,  which  last. may  show  only  a  shortening  of 
the  phalanx  next  beyond  the  basal  one. 

1  Circinae.  Osseous  septum  narium  not  completed  superiorly  op- 
posite the  external  nostrils;  supraorbital  portion  of  a  lacrymal  some- 
what reduced,  rounded  at  extremity  and  "  accessory  piece  "  small. 
Hinder  border  of  either  aural  cavity  somewhat  laterally  expanded 
above,  posterior  to  the  socket  for  the  mastoidal  head  of  the  quad- 
rate. Rudimentary  basipterygoid  processes  present.  Posteroex- 
ternal angles  of  the  postpalatines  rounded.  Usually  seven  facets 
upon  either  costal  border  of  sternum.  Tarsometatarsus  consider- 
ably longer  than  the  long  diameter  of  skull,  its  hypotarsus  repre- 
sented by  two  small  processes,  with  a  rather  wide  valley  between 
them.  Basal  joints  of  second  and  fourth  digits  of  pes  abbreviated, 
especially  first  mentioned  one.  In  the  third  toe  the  phalanx  next 
beyond  the  basal  one  short;  equals  only  half  the  length  of  the  basal 
one    (Circus    hudsonius). 

2  Accipitrinae.  Supraoccipital  portion  of  a  lacrymal  considerably 
produced  with  the  accessory  piece  at  its  extremity  rather  small. 
Osseous  nasal  septum  complete.  Rudimentary  basipterpgoid  pro- 
cesses present.  (Accipiter  velox  has  general  form  of  skull 
as  in  Circus,  but  is  small.)  Subvertical  part  of  maxillopalatine 
platelike,  not  spongy.  Body  of  sternum  long,  the  extreme  length  of 
its  carina  equaling  the  length  of  the  femur.  Its  manubrium  con- 
spicuous and  pointed ;  the  coracoidal  grooves  do  not  decussate. 
Tarsometatarsus  much  as  in  Circus,  but  the  phalanx  next  beyond 
the  basal  one  of  the  third  toe  (mid  anterior)  not  abbreviated. 

3  Buteoninae-  Skull  broad,  very  moderately  compressed  in  vertical 
direction.  Descending  limb  of  a  lacrjTnal  may  or  may  not  be  in 
contact  with  pars  plana,  but  never  fuses  with  it.  The  supraoccipital 
portion  of  the  bone  large,  broad,  squarely  truncated  at  the  extremity 
where  it  supports  a  free  accessory  piece,  which  is  broader  than  this 
end  of  the  lacrymal  itself.  Rhinal  portions  of  the  maxillopalatines 
often  lofty,  always  more  or  less  spongy,  and  fuse  with  the  osseous 
septum  narium. 

Hinder  margins  of  the  postpalatines  of  the  palatines  squared 
across  transversely  (not  rounded).  Basipterygoidal  processes  com- 
monly present.     Hypocleidium  of  os  furcula  present  though  small. 

5     . 
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As  in  Milvinae,  Circinae,  and  Accipitrinae,  the  scapular  process  of  a 
coracoid  not  produced,  and  never  reaches  to  the  clavicle.  Manu- 
brium of  sternum  small ;  and  the  posterior  margin  of  the  xipho- 
sternum  extended  more  or  less  beyond  the  termination  of  the  keel 
behind.  Dorsal  vertebrae  never  fuse  to  form  a  single  bone.  In  the 
pelvis  the  internal  margins  of  the  iha,  more  or  less  approximated 
over  the  sacral  crista ;  postpubic  style  always  interrupted ;  post- 
acetabular  portion  of  the  bone  more  or  less  bent  downward  and 
forward.     Skeleton  of  the  limbs  much  as  in  Circinae. 

4  Palconinae.  Skulls  broad  and  somewhat  vertically  compressed. 
Tomia  of  superior  osseous  mandible  toothed  just  posterior  to  the 
apex.  Narial  aperture  (or  nostril)  circular,  small  and  the  ossified 
alinasal,  turbinal  seen  just  within  it.  Supraorbital  process  of  a 
lacrymal  long,  and  without  accessory  piece ;  its  descending  limb 
fuses  with  the  outer  border  of  the  pars  plana.  Superorhinal  portion 
of  a  maxillopalatine  not  spongy,  but  a  firm  lamelliform  scroll.  A 
median  ridge  occupies  the  under  side  of  the  upper  osseous  beak 
extending  from  the  apex  backward  to  the  fused  maxillopalatines. 
Basipterygoid  processes  absent.  Side  of  lower  jaw  usually  pierced 
by  the  ramal  vacuity.  Last  cervical  vertebrae  and  the  four  leading 
dorsals  fused  together  to  form  one  solid  bone.  Os  furcula  without 
hypocleidium.  Scapular  process  of  the  coracoid  curves  outward 
and  upward  and  may  reach  the  head  of  the  bone  to  fuse  there. 
The  clavicle  of  the  same  side  rests  upon  this  bony  span  when  the 
elements  of  this  girdle  are  articulated  in  situ.  A  mesial  lip  of  bone 
on  anterior  border  of  sternum  to  hold  coracoids  in  place  when  latter 
are  articulated.  In  the  pelvic  limb,  the  median  process  of  the  hypo- 
tarsus  of  the  tarsometatarsus  extends  as  a  crest  down  the  shaft  of 
the. bone;  while  in  front  this  bone  is  longitudinally  grooved  for  its 
proximal  half,  and  the  tubercle  for  the  insertion  of  the  tendon  of 
the  tibialis  anticus  muscle  is  to  the  inner  side  of  this  groove,  it  being 
to  the  outer  side  in  the  Buteoninae.  Basal  joints  of  the  second  and 
fourth  digits  of  pes  abbreviated,  but  the  prebasal  oiie  of  the  third 
toe  not  especially  so. 

5  Polyborinae.  ^^ulturine  falcons  with  deep  and  somewhat  elon- 
gated skulls,  of  which  the  facial  part  is  large  and  inclined  to  be 
massive.  Opening  of  nostril  small  and  reniform  in  outline,  and 
through  it  may  be  seen  the  ossified  alinasal  turbinal.  Edges  of 
osseous  upper  beak  not  toothed.  Keel  to  preinaxillary  in  the  middle 
line  of  the  roof  of  the  mouth,  prominent.  Septum  narium  com- 
plete.    Maxillopalatines  within  the  rhinal  chamber,  large,  tuberous 
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and  spongy,  nearly  filling  the  space.  Supraorbital  part  of  a  lacry- 
mal  somewhat  shortened  and  pointed  at  its  free  extremity ;  with 
out  accessory  piece.  The  descending  limb  of  one  of  these  bones 
does  not  fuse  with  the  pars  plana,  being  hardly  in  contact  with  it. 
Postpalatine  of  palatine  broad,  bent  downward,  and  its  hinder  part 
obliquely  truncated  from  pterygoidal  head  outward  and  slightly 
forward;  the  prepalatines  are  very  narrow.  A  large  vacuity  in 
either  ramus  of  the  mandible.  Ossified  ceratohyals  of  the  hyoid 
arches  notably  elongated.  Four  leading  dorsal  vertebrae  fuse  to 
form  one  solid  bone.  Scapular  process  of  a  coracoid  produced  so 
as  to  meet  the  clavicle  of  the  same  side  when  articulated.  Sternum 
2-notched,  its  manubrium  not  especially  large,  but  the  coracoidal 
grooves  markedly  decussate.  Mesial  lip  of  bone  on  anterior  border 
of  sternum  to  assist  retaining  the  coracoids  in  their  grooves  when 
articulated,  present.     Postpubic  style  of  pelvis  not  interrupted. 

At  the  anterodistal  end  of  the  tibiotarsus  the  osseous  tendinal 
bridgelet  is  joined  by  a  second  short  span  at  its  upper  border,  which 
comes  downward  and  inward  from  the  outer  margin  of  the  tendi- 
nal groove.  (Falconinae  also  possess  this  character  but  apparently 
none  of  the  other  subfamilies  of  the  Falconidae.) 

Tarsometatarsus  equals  or  is  longer  than  the  long  diameter  of  the 
skull.  Its  hypotarsus  is  composed  of  a  central  oblong  process  of 
good  size,  and  a  rudimentary  outer  process,  the  valley  between  them 
being  very  wide.  Tubercle  for  tendon  of  tibialis  anticus  on  the  an- 
terior aspect  of  the  shaft  as  in  Falconinae,  as  practically  is  also  the 
formulae  of  the  comparative  lengths  of  the  phalanges  of  the  digits 
of  pes. 

3  Pandionidae.  Ossified  nasal  septum  often  incomplete  above. 
Supraorbital  part  of  a  lacrymal  very  much  reduced  and  bears  no 
accessory  piece;  the  descending  limb  of  the  bone  fuses  with  the 
outer  border  of  the  pars  plana.  Walls  of  Eustachian  tubes  very 
deficient  anteriorly,  and  they  do  not  open  in  the  mesial  line.  Upper 
free  ends  of  clavicles  long  and  pointed.  Scapular  process  of  a 
coracoid  much  reduced,  and  is  transversely  narrower  than  the  much 
flattened  head  of  the  scapula  for  whose  articulation  it  is  intended. 
Xiphosternum  hardly  notched  once  upon  either  side  of  the  carina. 

Pelvis  remarkably  broad  and  vertically  somewhat  compressed. 
Postpub'c  style  notably  dilated  toward  its  distal  end,  and  ossifica- 
tion is  not  interrupted  in  its"  continuity  in  fully  adult  individuals. 

Radial  crest  of  humerus  springs  from  the  shaft  completely  below 
the  expansion  of  the  proximal  end  of  the  bone.     Length  of  ulna 
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considerably  more  than  twice  the  length  of  tiie  long  diameter  of  the 
skull.  Internal  condyle  of  femur  extended  as  a  blunt  process  nearly 
across  the  very  deep  jx)pliteal  fossa.  Fibula  complete ;  condyles  of 
tibiotarsus  prominently  produced  posteriorly.  Hypotarsus  of  tarso- 
metatarsus  in  one  solid  distinct  process  which  is  once  perforated 
for  tendons.  On. the  anterior  aspect  of  the  shaft  of  this  bone,  just 
below  its  summit,  the  inner  half  develops  a  narrow  arched  span  of 
bone  for  the  confinement  of  the  tendons.  The  tubercle  for  the 
tibialis  anticus  is  in  the  middle  of  the  shaft.  The  tarsometatarsus 
measures  only  two  thirds  as  much  as  the  long  diameter  of  the  skull. 
Outer  toe  of  the  foot  reversible,  and  its  first  three  joints  much 
abbreviated.  There  is  also  great  shortening  of  the  basal  joint  of 
the  second  toe,  and  the  prebasal  joint  of  the  third. 

Cathartoidea 

4  Cathartidae.  Vulturine  birds,  which  have  very  large,  subellip- 
tical  narial  apertures  in  the  osseous  vipper  beak ;  septum  narium 
entirely  absent;  lamelliform,  nonspongy,  subvertical  portions  of 
maxillopalatines  well  separated  from  each  other  in  median  line, 
but  joined  above  by  a  transverse  bar.  Mesethmoid  considerably  in 
advance  of  pars  plana  anteriorl}^  Upper  part  of  a  lacrymal  more 
or  less  surrounded  internally  by  nasal  and  frontal  bone,  and  is 
wdthout  projecting  processes.  Nasals  separated  mesially.  Vomer 
absent  (?).  Basipterygoid  processes  present  and  more  or  less 
functional.  Mandible  without  ramal  vacuity  in  the  adult,  and 
posterior  ends   entirely  without  processes. 

Upper  free  end  of  clavicle  very  much  enlarged,  somewhat  trans- 
versely compressed,  and  extensive  pneumatic  fossa  upon  its  external 
aspect.  Coraco'ids  do  not  decussate  in  coracoidal  grooves  of  ster- 
num, and  the  scapular  process  of  either  one  of  these  bones  is  not 
produced  beyond  the  scapula.  Sternum  large  with  its  manubrium 
quite  rudimentary,  its  xiphoidal  extremity  with  two  notches  upon 
either  side  of  the  deep  keel,  which  by  more  or  less  extensive  ossifica- 
tion may  be  converted  into  four  or  less  fenestrae,  or  be  partially  so 
converted.  Midepipleural  appendages  of  dorsal  ribs  may  develop 
a  conspicuous  descending  process. 

Pelvis  has  its  postpubic  element  entire ;  with  a  deep  rounded  notch 
occupying  the  posterior  ilioischial  border;  and  with  regularly  ar- 
ranged parial  interdiapophysial  foramina  through  the  posterior  part 
of  the  sacrum.     A  claw  on  the  pollex  digit  in  the  pectoral  limb. 
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For  its  upper  half  the  tarsometatarsus  is  deeply  excavated  in  the 
longitudinal  direction ;  the  sides  of  the  bone  are  generally  broadened 
and  flat ;  and  its  hypotarsus  is  in  one  subcubical  piece,  which  is  very 
shallowly  grooved  for  the  tendons  behind.  None  of  the  basal  joints 
of  the  three  anterior  toes  of  pes  are  especially  abbreviated,  and  in  the 
case  of  the  third  digit,  this  joint  is  longer  than  any  of  the  others  of 
the  same  toe.     Skeleton  often  markedly  pneumatic. 

RELATIONSHIPS   OF  THE  ACCIPITRES 

It  will  be  seen  from  the  synopses  that  have  just  been  presented 
above,  and  the  provisional  classificatory  scheme,  that  our  Accipitres 
will  classify  very  well  upon  osteological  characters  even  through  the 
subfamilies.  To  this,  however,  some  exception  may  be  taken  for 
the  Milvinae  or  the  kites,  and  these  birds  all  demand  carefu^ 
anatomical  investigation.  Elanus,  I  must  believe,  is  more  distantly 
related  with  other  kites,  than  the  scheme  above  given  would  indi 
cate.  Ictinia  is  highly  buteoiiine  in  its  affinities,  and  Elanoides  has 
several  important  characters  in  common  with  Pandion,  as  the  form 
of  its  sternum;  in  having  a  complete  fibula;  in  having  the  supra- 
orbital parts  of  the  lacrymals  much  reduced ;  in  having  a  similar 
hypotarsus  to  its  tarsometatarsus,  an  unusual  character,  and  several 
other  minor  points. 

Taking  the  group  as  a  whole  the  Accipitres  can  be  very  well  de- 
fined, but  their  affinities  with  other  existing  groups  of  birds  are  by 
no  means  so  easily  made  out.  Remotely  they  would  appear  to  be  re- 
lated to  the  Psittaci.  Perhaps  they  may  be  their  nearest  kin  among 
existing  birds.  As  one  offshoot,  the  African  secretary-bird  fur- 
nishes most  interesting  material  for  study  and  comparison,  and  the 
morphology  of  Cariama  equally  good  material  for  speculation. 

From  what  ancestral  type  these  Accipitres  have  arisen,  is  now 
most  difficult  to  conjecture,  but  the  opinion  is  growing  that  the 
original  stock  in  time  started  with  early  types  from  whence  per- 
haps in  common  also  arose  the  Steganopodes,  and  certain  ciconinc 
forms  as  the  storks  and  their  allies. 

ADDENDA 

Since  the  main  part  of  the  present  treatise  has  been  completed  1 
have  examined  the  skeletons  of  a  number  of  the  Accipitres,  and 
notably  those  of  Helotarsus  ecaudatus  [Collec.  U.  S. 
Nat.  Mus.  no.    17836]    and  of  the  Lammergeyer      (Gypaetus 
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bar'batus)  [Collec.  U.  S.  Nat,  Mus.  no.  17834].  A  number  of 
figures  of  the  bones  of  the  skeleton  of  these  two  species  are  to 
be  found  in  my  plates. 

Almost  the  entire  skeleton  of  lielotarsus  is  pneumatic,  and  al- 
though osteologically  the  bird  is  a  true  eagle,  it  differs,  among  other 
things  from  such  a  form  as  Haliaetus  leucocephalus, 
in  having  large  foramina,  one  upon  either  side,  in  its  sternum;  in 
having  in  the  skull,  the  external  narial  apertures  largely  filled  in 
with  bone;  while  in  the  pelvis,  the  anterior  parts  of  the  ilia  are  not 
nearly  so  much  spread  out  laterally.  The  bones  of  the  shoulder 
girdle  possess  the  same  general  morphology  in  the  two  species, 
Helotarsus  differing  principally  in  its  having  the  conspicuous  pneu- 
matic openings ;  especially  in  the  large  foramen  near  the  head  of 
either  scapula.  The  long  bones  of  the  limbs  are  much  alike  in 
Helotarsus  and  the  White-headed  eagle. 

Gypaetus  ibarbatus  possesses  a  skeleton  that  offers  many 
points  of  interest  to  study.  Many  of  its  principal  bones  are  illus- 
trated in  my  plates,  especially  the  skull,  sternum,  and  pelvis.  Al- 
though pneumatic,  m,any  of  the  bones  of  the  skeleton  of  the  Lam- 
mergeyer  are  solid  and  heavy.  Osteologically,  the  bird  is  of  very 
powerful  frame.  The  furcula  is  of  the  wide  U-pattern,  and  its  free 
ends  superiorly  do  not  articulate  with  the  scapula  upon  either  side ; 
an  interval  of  five  millimeters  existing  between  them  when  the 
bones  of  the  arch  are  naturally  articulated.  The  body  of  the  ster- 
num is  short,  and  the  keel  to  this  bone  quite  shallow.  In  the  pelvis 
the  postpubic  styles  are  entire,  and,  upon  superior  aspect,  it  will  be 
seen  that  very  complete  fusion  exists  among  the  ossa  innominata 
and  the  pelvic  sacrum. 

Considered  osteologically,  the  Lammergeyer  is  an  Old  World 
vulture  built  essentially  upon  the  eagle  model,  as  Gyps  fuivus 
is  an  eagle-vulture,  built  essentially  upon  the  Cathartine  type.  A 
comparison  of  the  skulls  shown  in  figures  2  and  3  of  plate  2,  with 
figure  4  of  plate  3,  and  figure  7  of  plate  5,  with  figure  12  of  plate  7 
will  demonstrate  in  a  general  way  what  is  intended  to  be  conveyed 
upon  this  point.  Gypogeranus  serpentarius  [pi.  i, 
fig.  i]  also  stands  in  here,  for  it  possesses  both  eagle  and  vulture 
in  the  characters  of  its  skeleton ;  the  sternum  being  short,  with 
a  shallow  keel,  and  (usually)  no  xiphoidal  foramina.  The  post- 
pubic styles  are  entire,  as  is  the  case  in  vulturine  birds  generally, 
while,  as  we  are  well  aware,  the  most  extraordinary  departure  the 
Secretary-birds  make  from  their  relatives  in  the  suborder  to  which 
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they  belong,  is  the  remarkable  length  of  their  legs.  Long  as  these 
are,  however,  their  osteologic  characters  are  really  accipitrine  and 
not  ciconiine  or  herodionine. 

In  other  words,  great  length  of  legs  in  a  raptorial  bird  is  by  no 
means  indicative  that  that  bird  is  derived  from  an  ancestral  stock 
from  which  has  descended  the  true  waders  and  their  kin. 


EXPLANATION  OF  PLATES 

The  material  figured  in  the  i6  plates  illustrating  the  present  treatise 
belongs  either  to  the  collection  of  the  United  States  National  Museum  at 
Washington,  D.  C.  or  is  a  part  of  the  private  collection  of  the  author  now 
in  the  New  York  State  Museum.  The  figure  of  the  Secretary-bird  (pi.  i, 
fig.  i)  is  from  a  photograph  of  the  mounted  specimen  in  the  Museum  made 
by  Prof.  T.  W.  Smillie,  the  accomplished  photographer  of  that  institution 
(no.  12314).  All  the  other  figures  are  from  photographs  made  by  the 
author  direct  from  the  specimens.  The  material  shown  in  figures  2 
(no.  13823),  3  (not  numbered),  4,  5  (no.  18997),  6,  7  (no.  17834),  8  (no. 
19009),  10,  12  (no.  18222),  20,  21  (no.  17834),  22,  23,  24,  25,  26  (no.  17836), 
^7,  30,  3i>  32  and  ^2,  are  from  the  first  mentioned  collection,  while  all  the 
rest  are  specimens  from  the  author's  material.  I  desire  to  express  my 
thanks  in  this  place  for  the  use  of  these  very  valuable  osteological  speci- 
mens, and  especially  to  Mr  Lucas  for  his  kindness  in  having  them  so 
promptly  placed  at  my  disposal,  and  for  his  having  the  skull  of  the  Califor- 
nian  condor  prepared  for  my  special  use  [fig.  2].  Where  bones  have 
belonged  to  the  same  individual  the  fact  will  be  stated  under  the  figure  of 
any  particular  plate  where  they  are  described.  When  not  otherwise 
stated,  all  the  figures  in  the  text  and  in  the  plates,  were  made  by  the 
author. 

Plate  I 
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I   Right    lateral    view    of    the    skeleton    of    the    Secretary-bird 
(Gypogeranus    serpentarius);  greatly  reduced 
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Plate  2 
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2  Superior  view  of  the  skull  of  the  Californian  condor  or 
vulture  (Gymnogyps  califorianus);  adult ;  natural 
size;  mandible  articulated.  This  skull  was  removed  from  a 
mounted  specimen,  which  accounts  for  the  supraoccipital  promi- 
nence having  been  cut  away. 

3  Superior  view  of  the  skull  of  the  South  American  condor 
( S  a  r  c  o  r  h  a  m  p  h  u  s  g  r  y  p  h  u  s)  ;  adult ;  natural  size ;  mandible 
articulated.  What  apparently  appears  to  be  a  large  shot  hole  is 
seen  in  the  frontal  region.  A  side  view  of  this  skull  is  given  in  my 
Osteology  of  the  Cathartidae,  [Hayden's  12th  An.  Rep't,  pi.  20, 
fig.  113],  with  a  description  in  the  text. 
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Plate  3 
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4  Superior  aspect  of  the  skull  of    Gyps    fulvus.     Adult ; 
natural  size ;  mandible  articulated 
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Plate  4 
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5  Left  lateral  view  of  the  skull,  including  mandible,  of  Gyps 
f  u  1  V  u  s .  The  same  specimen  as  is  shown  in  plate  3,  figure  4. 
Natural  size 
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Plate  5 
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b  Superior  aspect  of  the  skull  of  the  Golden  eagle  (Aquila 
chrysaetos).  Adult ;  mandible  articulated ;  reduced  about 
one  fourth 

■  7  Superior  aspect  of  the  skull  of  the  Lammergeyer  (Gypaetus 
barbatus).  Adult ;  mandible  removed ;  reduced  about  one 
fourth.  The  pelvis  of  the  individual  which  furnished  this  skull  is 
shown  in  plate  lo,  figure  21  and  plate  16,  figure  32;  its  carpo- 
metacarpus  in  plate  10,  figure  22,  and  its  sternum  in  plate  11,  figure 
24. 

8  Superior  aspect  of  the  skull  of  Neophron  percnop- 
t  e  r  u  s  .  Adult ;  mandible  removed  ;  reduced  about  one  fourth. 
Other  views  of  this  skull  are  given  in  figure  10  of  plate  6;  figure  27, 
of  plate  10 ;  while  the  trunk  skeleton  which  came  from  the  same  bird 
is  shown  in  figure  27  of  plate  12,  and  figure  30  of  plate  14.  In  its 
skull  at  least,  Neophron  comes  nearer  Catharista  than  it  does 
Cathartes.  The  circular  opening  in  the  parietal  region  of  this  skull, 
seen  in  the  figure,  is  a  shot  hole. 
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Plate  6 
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9  Right  lateral  view  of  the  skull  of  Cathartes  a.  septen- 
trional i  s  ,  including  the  mandiible,  which  latter  is  detached. 
Natural  size,  from  an  adult  specimen 

10  Right  lateral  view  of  the  skull  of  Neophron  percnop- 
terns  ;  mandible  detached.  Natural  size.  See  remarks  under 
plate  5,  figure  8 

1 1  Right  lateral  view  of  the  skull  of  Buteo  borealis 
c  a  1  u  r  u  ;s  ;  mandible  detached.  Natural  size.  The  accessory 
piece  on  the  lacryimal  bone  is  taken  very  black  in  the  picture,  and 
must  not  be  mistaken  for  a  foramen  in  the  interorbital  septum,  there 
being  but  one  central,  elliptical  aperture  of  the  kind  in  that  osseous 
partition  between  the  orbits. 
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12  Superior  view  of  the  skull  of  a  White-headed  eagle  (Hali- 
aetus  leucocephalus).  Adult ;  natural  size ;  mandible 
removed.  A  side  view  of  the  pelvis  of  the  skeleton  of  this  bird  is 
shown  in  figure  20  of  plate  10,  and  a  ventral  view  of  its  sternum 
in  figure  25  of  plate  11 ;  the  ventral  view  of  its  pelvis  being  given 
in  figure  33  of  plate  16. 
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13  Left  lateral  aspect  of  the  skull  of  Accipiter  velox. 
Adult  (^;  natural  size;  mandible  detached 

14  Left  lateral  aspect  of  the  skull  of  Accipiter  cooperi. 
Adult  (^ ;  natural  size;  mandible  detached.  iSkulls  of  females  of 
these  hawks  are  larger  than  those  here  represented. 

15  Outer  aspect  of  the  left  pelvic  extremity  of  Accipiter 
velox.  Natural  size.  From  the  same  individual  that  furnished 
the  skull  in  figure  13.  Ligamentous  preparation,  and  the  bones  not 
altogether  in  situ 

16  Anconal  aspect  of  the  left  humerus  of  Accipiter 
velox  ;  natural  size,  and  from  the  same  bird  that  furnished  the 
pelvic  limb  shown  in  figure  15.  Tlie  small  dark  area  just  above  the 
radial  crest  is  a  support  and  does  not  belong  to  the  tbone. 

17  Left  lateral  view  of  the  trunk  skeleton  of  Accipiter 
velox.  Adult  (^ ;  natural  size.  From  a  different  individual  than 
the  one  which  supplied  the  skull  [fig.  13],  pelvic  limb,  and  humerus 
shown  in  this  plate 
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i8  Basal  view  of  the  skull  of  Falco  mexicanus.  Adult, 
(sex  ?).     Natural  size;  mandible  removed 

19  Left  lateral  view  of  the  trunk  skeleton  of  Falco  mexi- 
canus. Adult  (^ ;  natural  size.  From  a  different  individual  than 
the  one  which  furnished  the  skull  shown  in  figure  18  of  this  plate 
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20  Right  lateral  view  of  the  pelvis  of  the  White-headed  eagle. 
Reduced  about  one  fifth  (approx.).  See  remarks  under  plate  7, 
figure  12 

21  Right  lateral  view  of  the  pelvis  of  the  Lammergeyer  (Gyp- 
aetus  barbatus).  See  remarks  under  plate  5,  figure  7.  Re- 
duced about  one  fifth  (approx.) 

22  Anconal  aspect  of  the  left  carpometacarpus  of  the  Lammer- 
geyer (Gypaetus  barbatus).  Reduced  about  one  fifth 
(approx.).     See  remarks  under  plate  5,  figure  7 

23  Basal  view  of  the  skull  of  Neophron  percnopterus; 
reduced  about  one  fifth  (approx.).  See  remarks  under  figure  8 
of  plate  5 
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24  Ventral  view  of  the  sternum  of  the  Bearded  vulture  or  Lam- 
mergeyer  (Gypaetus  barbatus).  Reduced  about  one 
fourth  (approx.).     See  remarks  under  plate  5,  figure  7 

25  Direct  ventral  view  of  the  sternum  of  the  White-headed  eagle 
(Haliaetus  leucocephalu  s  ).  See  remarks  under  plate 
7,  figure  12 

26  Subdirect  view  of  the  ventral  aspect  of  the  sternum  of 
Helotarsus  ecaudatus.  This  species  belongs  to  a  genus 
that  Dr  R.  Bowdler  Sharpe  places,  in  his  Hand-List  of  Birds,  next 
to  the  genus  Haliaetus,  containing  the  White-headed  eagle 
(Haliaetus  1  e  u  c  o  c  e  p  h  a  1  u  s)  of  the  United  States.  [Com- 
pare with  figure  25  of  this  plate] 
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2/  Left'  lateral  view  of  the  trunk  skeleton  of  Neophron 
percnopterus.  Slightly  reduced.  See  remarks  under  figure 
8  of  plate  5 
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28  Left  lateral  view  of  the  trunk  skeleton  of  the  Turkey  vulture 
(C  a  t  h  a  r  t  e  s  a  .  s  e  p  t  e  n  t  r  i  o  n  a  1  i  s) .  Slightly  reduced. 
Belonged  to  the  same  specimen  the  skull  of  which  is  shown  in  figure 

9  of  plate  6. 
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29  Dorsal  aspect  of  the  trunk  skeleton  of  the  Turkey  vulture 
(Carthartes  a.  septan  trio  nalis).  The  same  speci- 
men as  is  shown  in  figure  28  of  plate  13.  iSlightly  reduced  (^  ap- 
prox. ) 

30  Dorsal  aspect  of  the  trunk  skeleton  of  N  e  o  p  h  r  o  n  p  e  r  c  - 
nopterus.  The  same  specimen  as  is  shown  in  figure  27  of 
plate  12.  Reduced  about  one  third  (3^  approx.).  The  comparison 
of  these  two  trunk  skeletons  is  very  instructive,  exhibiting,  as  they 
do,  the  marked  differences  between  this  part  of  the  skeleton  in  the 
New  and  Old  World  vultures,  especially  in  the  pelves, 
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31  Right  lateral  view  of  the  trunk  skeleton  of  the  Golden  eagle 
(Aquila  chrysaetos).  Reduced  one  half  (3^).  Belonged 
to  the  same  skeleton  which  furnished  the  skull  shown  in  figure  6 

of  plate  5. 
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32  Ventral  aspect  of  the  pelvis  of  the  Lammergeyer  (Gyp- 
aetus  barbatus).  Reduced  about  one  fifth  (^  approx.). 
See  remarks  under  figure  7  of  plate  5 

33  Ventral  aspect  of  the  pelvis  of.  the  White-headed  eagle 
(H  aliaetus  leucocephalus).  Reduced  about  one  fifth 
(^  approx.).    See  remarks  under  plate  7,  figure  12 
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OSTEOLOGY  OF  THE  GALLINAE 

During  the  past  20  years  or  more  I  have  contributed  a  number  of 
ilhistrated  papers  to  the  Osteology  of  various  groups  of  gallinaceous 
birds,  both  existing  and  fossil.  Some  of  these  have  been  rather 
extensive,  as  those  on  the  Tetraonidae  of  North  America ;  on  the 
turkeys  ;  and  on  G  a  1 1  u  s  b  a  n  k  i  v  a  of  India,  and  others, 
The  more  important  of  these  will  be  cited  or  quoted  from  to  a 
greater  or  less  extent  in  the  present  treatise. 

So  large  is  this  group  of  birds,  however,  that  it  will  not  be  prac- 
ticable for  me  to  deal  with  the  osteology  of  all  oi  its  several  families 
in  this  place,  much  as  I  should  like  to  do  so.  To  give  some  idea 
of  our  present  knowledge  of  the  number  of  species  referred  by 
some  to  this  group  I  would  say  that  in  his  Hand-List  of  Birds 
(1899)  Dr  R.  Bowdler  Sharpe  considers  them  an  order  (II)  of  his 
scheme  of  classification,  and  designates  it  as  the  order  Galliformes. 
This  is  primarily  divided  into  three  suborders,  zir,  the  Megapodii 
(I),  the  Graces   (II),  and  the  Phasiani   (III). 

The  first  of  these  is  made  to  contain  but  the  one  family  Mega- 
podiidae,  and  to  it  are  relegated  seven  genera  of  existing  birds,  the 
whole  containing  about  24  species,  17  of  which  are  in  the  genus 
Megapodius. 

The  Graces  (suborder  II)  likewise  contain  but  the  one  family 
Cracidae,  and  in  it  are  arrayed  1 1  genera,  including  about  59  species. 

The  Phasiani  (suborder  III)  contains  a  host  of  forms,  and 
Sharpe  has  divided  it  into  no  less  than  five  families,  which  are  the 
Tetraonidae  (i),  (12  genera,  46  species);  the  Phasianidae  (2), 
(51  genera,  some  extinct,  about  244  species)  ;  the  Numididae  (3), 
(5  genera,  23  species)  ;  the  Meleagridae  (4),  (2  genera,  5  species)  ; 
and  the  Odontophoridae  (5),  (11  genera,  72  species).  This  enum- 
eration does  not  take  into  consideration  the  fossil  or  extinct  species. 
It  nevertheless  accovmts  for  about  473  species,  and  of  these  I  have 
examined  osteologically  principally  the  North  American  forms. 
wStill  I  have  a  large  collection  of  the  skeletons  of  the  Tetraonidae. 
including  a  few  foreign  forms,  and  I  have  wild  turkeys,  with 
Ortalis  among  the  Gracidae.  Much  osteological  material,  too,  rep- 
resenting this  extensive  group  of  birds,  is  contained  in  the  collections 
of  the  United  States  National  Museum,  and  this  has  'been  by  that 
institution,  kindly  placed  at  my  disposal.  In  a  treatise  of  the  pres- 
ent pretentions,  however,  it  would  be  obviously  impracticable,  even 
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were  the  material  for  such  a  task  available,  to  describe  and  inter- 
compare  this  great  group  of  birds  of  nearly  500  specific  forms. 

The  best  I  can  hope  to  accomplish  is  to  review  my  early  and  more 
or  less  imperfect  and  unsatisfactory  papers,  bring  them  up  to  date 
through  the  examination  of  additional  material,  and  contrast  the 
whole  with  our  present  knowledge  of  -this  subject,  as  reflected  in 
the  substantial  labors  of  other  authors  in  various  parts  of  the  world. 

Judging  from  what  I  have  already  set  forth  then,  it  may  be  said 
that  game  birds  of  one  genus  or  another  are  found  in  nearly  all 
parts  of  the  world,  and  when  definitely  restricted,  as  above  indi- 
cated, morphologists  frequently  refer  to  the  entire  group  as  the 
"  fowls,"  for  structurally  they  are  all  more  or  less  after  the  order 
of  the  domesticated  cock  and  hen,  or  more  strictly  speaking,  the 
wild  jungle  fowl  of  India,  the  well  known    Gallus   bankiva. 

These  birds  are  represented  in  the  avifauna  of  the  United  States 
'by  three  of  the  above  named  families,  that  is,  the  Tetraonidae,  the 
Phasianidae,  and  the  Cracidae,  and  they  all  fall  strictly  within  the 
suborder  Gallinae.  Our  "  quails  "  or  quaillike  partridges  constitute 
the  subfamily  Perdicinae.  There  are  four  genera  of  them,  viz, 
Colinus  with  two  species  and  two  subspieces ;  Oreortyx,  with  one 
species  and  two  subspecies ;  Callipepla,  with  one  species  and  a  sub- 
species ;  Lophortyx,  with  two  species  and  a  subspecies  and  finally, 
Cyrtonyx,  containing  the  single  subspecies,  the  beautiful  ]\Iearn's 
partridge,  Cyrtonyx  m.  mearnsi.  Next  we  have  the  sub- 
family Tetraoninae,  our  true  grouse,  containing  six  well  defined 
genera,  Dendragapus,  Canachites,  Bonasa,  Lagopus,  Tympanuchus, 
Pediocaetes,  all  represented  by  several  fine  species  and  subspecies 
each,  and  lastly  Centrocercus  created  to  contain  the  remarkable 
form,  Centrocercus  urophasianus,  the  Sage  -grouse 
of  the  western  plains.  Four  forms  of  wild  turkey  constitute  our 
family  Phasianidae ;  and  the  Cracidae  are  represented  by  the  genus 
Ortalis,  with  the  single  subspecies  Ortalis  vetula  mac- 
call  i  ,  the  Chachalaca  of  the  Rio  Grande  valley.  This  family  is 
quite  distinct  from  the  others  enumerated,  but  hardly  any  more  so, 
however,  than  the  turkey  is  from  one  of  our  partridges.  Many 
systematists  regard  the  genus  Ortalis  as  belonging  to  a  subfamily 
Penelopinae  (the  guans)  of  the  family  Cracidae  (containing  the 
curassows  and  guans),  and  place  it  in  a  separate  suborder  Penelopes 
(curassows  and  guans). 

Osteologically,  probably  the  Gallinae  are  better  known  than  any 
other  group  of  birds,  a  fact  principally  due  to  the  skeleton  of  the 
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common  fowl  having  so  long  been  used  as  a  sort  of  a  type  in  the 
study  of  the  avian  skeleton ;  and  the  general  skeletal  characters  of 
that  form  are  quite  similar  in  most  of  the  other  genera  of  this 
suborder. 

In  1867,  Professor  Huxley  grouped  in  his  "Alectoromorphae  " 
of  his  suborder  Schizognathae  all  the  true  gallinaceous  birds,  and 
after  presenting  their  principal  characters,  he  says :  "  Excluding 
the  Pigeons  and  the  Tinamidae,  the  group  corresponds  with  the 
Gallinae  of  authors,  and  contains  the  families  Turnicidae,  Phasi- 
anidae,  Pteroclidae,  Mcgapodidae,  and  Cracidae. 

"  The  Turnicidae  approach  the  Charadriomorphae,  the  Ptero- 
clidae, the  Peristeromorphae ;  while  the  Cracidae  have  relations  with 
the  birds  of  prey  on  the  one  hand,  and  with  Palamedea  and  the 
other  Chenomorphae  on  the  other."  [Zool.  Soc.  Lond.  Proc.  1867. 
p.  426,  432,  433,  459]  1 

A  great  deal  of  information  and  many  fine  figures  are  also  to 
be  found  in  Kitchen  Parker's  memoir  On  the  Osteology  of  the 
Gallinaceous  Birds  and  Tinamous  [Zool.  Soc.  Lond.  Trans.  1864. 
V,  5],  and  Prof.  Max  Fiirbringer  ofifers  the  following  classification 
of  this  group. 


ORDER 


Alectorornithes. . 
(Chameornithes) 


SUBORDER 

A  pterygiformes 
Crypturiformes 


Galliformes 


GROUP  FAMILY 

f  Apterygidae 

Apteryges \  Dinornithidae 

Crypturi .■ .Crypturidae 

'  Sens.  str.  Me- 
gapodiidae 
Sens.  sir.  Cra- 
cidae 
Sens.  str.  GaU 
lidae  s.Alec- 
toropodes 
,  Sens.  lat.  Opisthocomidae 


Sens.  lat.  Galli 


Sens.  lat.  Gallidae 


This  author  in  his  diagrammatic  avian  tree  in  the  same  work 
{Morphologic  and  Systematik  dcr  J^ogel)  seems  to  separate  the 
galline  and  columbine  stocks  too  far,  and  in  that  the  present  writer 
does  not  agree.  However,  Professor  Fiirbringer  in  the  continua- 
tion of  the  scheme  given  above  places  the  two  "  suborders  "  Colum- 
biformes  and  Psittaciformes  as  intermediate  between  the  "Alec- 
torornithes "  and  his  "  Coracornithes,"  an  arrangement  we  can  very 
readily  agree  to,  in  part. 

Alfred  Newton  has  said  that  "  the  Gallinae  would  seem  to  hold 
a  somewhat  central  position  among  existing  members  of  the  cari- 
nate  division,  whence  many  groups  diverge,  and  one  of  them,  the 

^  I^  the  paper  to  which  reference  has  just  been  made,  Professor  Huxley  presents  ut 
with  a  figure  of  the  under  view  of  Tetrao  urogallus,  and  two  figures  of  the 
skull    of    Crax    globicera. 
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Opisthocomi  or  Heteromorphae  of  Professor  Huxley,  indicates, 
as  he  has  hinted,  the  existence  of  an  old  line  of  descent,  now  almost 
obliterated,  in  the  direction  of  the  Musophagidae,  and  thence,  we 
may  not  unreasonably  infer,  to  the  Coccygomorphae  of  the  same 
authority."  ^ 

Another  eminent  authority  who  has  paid  attention  to  the  classi- 
fication of  'these  vertebrates  is  Prof.  E.  D.  Cope  and  in  his  article 
on  the  Synopsis  of  the  Families  of  the  Vertcbrata  [Am.  Natural- 
ist, 1889.  23:871  I  he  places  the  Gallinae  in  his  second  suborder  of 
the  Euornithes,  defined  as  having  "  maxillopalatines  not  united 
across  the  palate ;  vomer  narrow  and  acute  in  front."" 

Important  forms  to  compare  osteologically  with  our  Gallinae, 
are  certain  plover  types,  also  Chionis  and  the  ostrich  forms ; 
Opisthocomis  cristatus  ;.  various  Musophagidae;  the 
Turnicidae,  especially  of  the  genus  Turnix ;  Ortyxelos  meif- 
f  r  e  n  i  ;  P  e  d  i  o  n  o  m  u  s  t  o  r  q  u  a  t  u  s  ;  the  Mound-birds 
(Megapodidae)  ;  the  American  curassows  (Cracidae)  ;  Pavo ; 
Numida  and  allied  genera;  and  finally,  the  Phasianidae  or  Pheasants 
and  their  many  allies. 

During  the  10  past  years,  as  stated  above,  the  writer  has  published 
accounts  in  various  places  of  the  osteology  of  our  many  species 
and  genera  of  Gallinae,  including  a  description  of  the  skeletons  of 
the  cock  and  hen  of  the  wild  Gall  us  bankiva,  specimens  of 
which  were  kindly  procured  for  him  in  India  by  Dr  Richard  W. 
Burke  of  the  Indian  Veterinary  Service,  then  stationed  at  Cawn- 
pore.  I  shall  republish  the  osteological  part  of  that  paper  here, 
for  the  reason  that  not  only  do  the  Gallinae  occupy  a  central  group 
among  birds,  and  are  not  a  bad  point  to  start  from  for  the  study  of 
the  skeletology  of  the  class,  but  also  for  the  reason  that  the  skeleton 
of  G  a  1 1  u  s  bankiva  forms  an  excellent  standard  for  com- 
parison with  all  our  galline  types. 

I  have  examined  skeletons  of  representatives  of  all  the  allied 
suborders  of  the  Gallinae,  and  have  before  me  on  the  present  occa- 
sion skeletons  of  many  species  representing  all  the  genera  of  the 
United  States  forms.  I  am  also  indebted  to  Air  F.  A.  Lucas  of 
the  United  States  National  Museum  for  the  loan  of  a  skeleton  of 


^Ornithology.    Encyclo.    Brit.,    ed.    9,    18:46. 

•  From  the  arrangement  of  the  characters  in  that  article,  it  would  seem  that  Professor 
Cope  agreed  with  Coues  in  the  statement  that  the  Gallinae  are  "  schizorhinal  "  birds. 
This  is,  however,  by  no  means  the  case,  as  they  are  typically  "  holorhinal."  [See 
Coues's  Key,  ed.  2,  p.  572,  and  compared  with  Garrod,  Zool.  Soc.  Lond.  Proc.  1873. 
P-    33l 
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the  common  migratory  quail    (Coturnix     dactylisonans) 
of  Europe. 

Much  excellent  literature  is  in  existence  descriptive  of  the  various 
embryonic  stages  of  the  fowl  from  the  egg  to  the  adult;  and  in  this 
connection  the  student  should  read  the  memoirs  of  Kitchen  Parker 
and  of  Professor  Balfour,  especially  the  Morphology  of  the  Skull 
and  the  Structure  and  Dcvclopmcut  of  the  Wing  in  the  Common 
Fozd  [Roy A  Soc.  Lond.  Phil.  Trans.  1888]  of  the  former  author, 
and  The  Elements  of  Embryology  of  the  latter.  There  are  also 
many  other  works. 

OSTEOLOGY  OF  GALLUS  BANKIVA 

Darwin,  when  he  came  to  compare  the  extraordinary  forms  the 
skull  assumes  in  manv  of  the  domestic  breeds  of  fowls  with  the 
skull  of  the  wild  G.  bankiva,  pointed  out  for  us  a  number  of 
the  salient  features  in  the  skull  of  the  latter  species,^  'and  it  will  be 
my  aim  here  to  discuss  these  more  in  detail,  and  without  any  at- 
tempt to  make  comparisons  with  domestic  species,  touch  more  fully 
upon  the  differences  found  in  the  skulls  of  the  male  and  female 
G  .  b  a  n  k  i  V  a  ,  as  seen  in  the  two  specimens  now  before  me.  In 
doing  this,  I  must  once  more  remind  my  reader  of  a  fact  that  I 
have  so  often  insisted  upon  in  other  connections,  and  that  is,  that 
the  individual  variation  of  the  skull  for  the  same  species  may  be 
marked  to  a  marvelous  degree  in  some  specimens,  and  we  may  have 
as  an  example  a  thick  and  unperforated  interorbital  septum  in  the 
skull  of  one  bird,  and  a  thin  one,  showing  a  large  vacuity  in  the 
same  osseous  partition  in  the  skull  of  another  individual  of  the  same 
species.  Still  more  manifest  differences  may  extend  to  size  and 
even  form  of  such  parts  as  beak,  brain  case,  and  basitemporal  area. 
So,  then,  under  such  circumstances,  the  description  I  here  present 
for  the  skull  of  the  Jungle  fowl  will  hardly  hold  good  for  all  de- 
tails in  other  specimens  of  the  same  species,  although,  no  doubt, 
the  main  characteristics  will  .be  found  descriptive  of  the  vast  ma- 
jority of  skulls.  These  remarks  are  equally  applicable  to  the  re- 
maining parts  of  the  skeleton. 

As  is  generally  the  case  with  gallinaceous  fowls,  the  premaxillary 
develops  conspicuous  nasal  and  maxillary  processes ;  the  former 
being  longitudinally  separated  for  their  hinder  two  thirds,  with  the 
posterior  ends  almost  entirely  covering  the  ethmoid  where  it  makes 
its  appearance  anteriorly  between  the  frontals.     In  domestic  fowls 

1  Animals    and    Plants    under    Domestication,    Darwin,    C.     Amer.    ed.,    1868.      1:315—21. 
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the  ethmoid  is  sometimes  not  overlapped  at  all  at  this  point,  but 
is  exposed  as  an  escutcheon-shaped  area  of  some  considerable  size.^ 
The  "  maxillary  processes  "  are  thin  and  pointed,  and  extend 
posterior  to  the  point  of  meeting  of  the  distal  end  of  the  nasal,  on 
either  side.  Between  the  narial  apertures  the  premaxillary  is  very 
narrow,  and  the  osseous  culmen  formed  by  this  bone  presents  a 
double  arch  along  its  anterior  two  thirds ;  one  over  the  nostrils,  and 
the  other  over  the  forepart  of  the  beak  [fig.  2].  These  two  curva- 
tures are  best  seen  in  the  skull  of  the  hen  bird.     Anteriorly,  the 


Fig.  I  Right  lateral  view  of  the  skull  of  the  common  domestic  fowl,  and  beneath  it 
the  under  view  of  the  bones  of  the  face  (enlarged);  mandible  removed.  La,  lacrymal; 
Vo,  vomer;  Na,  nasal;  Qu,  quadrate;  Pt,  pterygoid;  /«,  jugal;  PI,  palatine;  Mx,  max- 
illary; Pni.,  premaxillary.  This  figure  is  introduced  for  the  purpose  of  comparison  of 
the  bones  of  the  skull  with  those  found  in  the  skulls  of  the  various  wild  fowls.  Drawn 
by  the  author  and  enlarged  about  one  third. 


osseous  superior  mandible  is  rounded,  while  its  lateral  edges  are 
sharply  cultrate,  and  beneath,  for  its  forepart,  it  is  much  concaved, 
as  in  most  Gallinae.  Either  external  narial  aperture  is  very  large 
and  of  a  subellipitical  outline,  though  with  the  arc  broader  behind 
than  it  is  in  front.  No  median,  bony,  internasal  septum  is  developed 
between  these  openings.  In  the  skull  of  my  female  specimen  the 
nasofrontal  sutures  are  completely  obliterated,  but  they  can  be 
faintly  traced  in  the  skull  of  the  cock  [fig.  3].    On  the  other  hand, 

*  See    W.    K.    Parker's    figure    [fig.     19]     of    the    skull    of    common    fowl    in    the    9th 
edition    of    Encyclopaedia    Britannica,    volume    3,    page    709,    cih. 
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the  anterior  processes  of  a  nasal  bone  only  partially  anchylose  with 
the  premaxillary  above,  and  below,  and  with  care  these  latter  bones 
can  be  easily  detached  along  their  sutural  lines.  A  nasal  bone  is 
separated  from  its  fellow  of  the  opposite  side  by  the  median,  back- 
ward-extending process  of  the  premaxillary,  as  is  the  case  in  most 
of  the  domestic  species.  However,  Darwin  calls  attention  to  the 
fact  that  in  the  "  Sultans"  (a  Turkish  breed),  the  inner  processes 
of  the  nasal  bones  were  ossified  together.^ 

A  lacrymal  in  G.  bankiva  is  a  small  scalelike  bone,  sub- 
triangular  in  outline,  and  freely  articulated  along  its  inner  border 
to  the  anterior  nasofrontal  margin  of  the  orbit.  From  its  apex  in 
front  there  descends  a  delicate  and  semispiral  spine,  twisted  from 
within  outward,  that  in  the  prepared  skull  reaches  about  half  way 
down  to  the  quadratojugal  bar. 

These  lacrymal  bones  are  much  alike  in  a  great  many  species  of 
gallinaceous  birds,  and  I  found  them  in  all  our  American  grouse 
much  as  they  exist  in  these  wild  chickens  of  India^  now  under  con- 
sideration [see  fig.  2,  3,  4]. 

Viewed  as  a  whole,  the  superior  aspect  of  the  skull  in  both  cock 
and  hen  G.  bankiva  is  smooth,  and  presents  for  examination 
a  pair  of  domelike  eminences  posterior  to  the  orbits  and  formed 
by  the  frontal  bones,  while  the  interorbital  area  is  broad  and  quite 
flat.  Longitudinally  in  the  median  line,  from  parietal  region  to  the 
shallow  excavation  between  the  lacrymals  there  runs  a  faintly 
marked  groove,  most  evident  in  the  male  bird,  which  is  less  pro- 
nounced in  front  than  it  is  posteriorly.  In  this  groove  in  the  male, 
and  beneath  the  site  of  the  comb,  there  is  to  be  found  a  fairly  well 
marked  elevation  [fig.  3],  of  which  there  is  not  a  trace  in  the  hen. 
Then  again,  a  pair  of  inconspicuous  and  elongated  elevations,  one 
occurring  on  either  side  of  the  median  furrow,  are  to  be  observed 
immediately  in  front  of  the  transverse  frontoparietal  depression, 
in  which  elevations  the  bone  of  the  cranial  vault  appears  to  be 
thinner,  as  may  be  seen  by  holding  the  skull  up  to  the  light.  The 
parietal  region  of  this  superior  aspect  of  the  cranium  is  broad,  con- 
cave from  side  to  side,  gently  sloping  down  on  either  hand  to  the 
tympanic  apertures,  where  the  squamosal  completes  the  cranial 
surface. 

^  Ibid,  p.  320. 

*  Shufeldt.  R.  W.  Osteology  of  the  North  American  Tetraonidae.  U.  S.  Geol.  S 
Geo?:.  Sur.  Terr.  Hayden's  12th  An.  Rep't.  pi.  to,  i,^.  fig.  71,  73,  88.  89.  Author's 
edition  published  separately,  entitled  Contributions  to  the  Anatomy  of  Birds,  Washing 
ton,   Oct.   1882. 
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Fig.  2  Right   lateral  view  of  the   skull   of    G  .     li  a  n  k  i  v  a     of   India 
Fig.   3   Superior    view    of   same    skull    shown    in    figure    2.     Mandible    removed 
Fig.  4  In.ferior  view  of  same  skull  shown  in  figures  2   and  3.     Mandible   removed 
Fig.   5   Superior  view  of  mandible   from   the   same   specimen 

Fig.  6  Hyoid  arches  of  the  same  specimen  as  in  figures  2  to  5,  seen  from  above 
Fig.  7  Posterior  view  of  the  skull  shown  in  figures  2,  3  and  4.  Mandible  removed 
Pmx,  premaxillary;  n,  nasal;  /,  lacrymal;  f,  frontal;  p,  parietal;  so,  supraoccipital; 
sq,  squamosal;  g,  quadrate;  qj,  quadratojugal ;  />g,  pterygoid;  /,  jugal;  v,  vomer;  mx, 
maxillary;  pi,  palatine;  d,  dentary;  su,  surangular ;  a,  angular;  ar,  articular;  p.ap, 
posterior  angular  process;  pf ,  sphenotic  process;  co,  exoccipital;  h\ ,  basitemporal;  0, 
foramen  for  hypoglossal  nerve;  S,  foramen  for  glossopharyngeal  and  vagus  nerves:  oc. 
occipital  condyle;  ic,  foramen  for  internal  carotid.  All  the  figures  illustrating  the 
present  paper  are  life  size,  and  ail  drawn  by  the  author  from  the  bones  of  the  skeleton 
of   the    male    bird   sent    from    India    by    Pr    Burke. 


OSTEOLOGY    OF    BIRDS  1 77 

Between  the  orbital  peripheries  the  frontal  region  of  the  skull 
in  both  cock  and  hen  of  these  fowls  is,  as  I  have  said,  rather  broad, 
more  so  in  the  former  than  it  is  in  the  latter  sex,  but  this  is  only 
due  to  the  greater  size  of  the  skull  in  the  male,  a  matter  we  will 
deal  with  further  on  by  presenting  tables  of  measurements  of  these 
and  other  parts.  It  is  this  region  that  mounds  up  and  exhibits  those 
extraordinary  perforations  in  the  domestic  variety  known  as  the 
Polish  fowl,  and  which  supports  those  curious  bony  protuberances 
in  the  Horned  fowl,  another  variety,  the  product  of  man's  selective 
development.^ 

A  great  authority,  in  alluding  to  such  monstrosities  as  compared 
with  the  characteristics  of  normal  skulls  in  his  review  of  this  part 
of  the  avian  skeleton  in  general,  says  that  "  the  spherical  bony  cyst 
above  the  forepart  of  the  cranium  in  a  variety  of  common  fowl 
may  be  omitted,  though  this,  like  the  stunted  mandibles  of  some 
varieties  of  pigeon,  may  rather  rank  among  the  phenomena  of 
patholog}\"  2 

Turning  now  to  the  lateral  aspect  of  our  skull  of  G.  bankiva 
[fig.  2].  I  find  that  I  have  above  already  sufficiently  dwelt  upon  the 
premaxillary.  nasal,  and  lacrymal  elements,  and  we  now  have 
brought  fully  into  view  the  unusually  delicate  zygoma  of  this  fowl, 
connecting  the  quadrate  with  the  nasal  bones.  By  the  aid  of  a 
lens  the  fine  sutural  traces  upon  it  showing  the  landmarks  among 
the  quadratojugal,  jugal,  and  maxillary  divisions,  can  yet  be  made 
out  in  the  skulls  of  these  adult  birds. 

The  peripheral  margin  of  the  orbit  is  seen  to  be  almost  a  subcir- 
cular  arc,  as  it  sweeps  from  the  lacrymal  bone  to  the  extremity  of 
the  sphenotic  process,  while  its  edge  is  found  to  be  finely  serrated 
for  its  posterior  moiety.  Large  and  capacious,  the  external  osseous 
ear  conch  is  of  an  elliptical  outline,  permitting  a  plain  view  of  its 
base,  -where  exist  those  several  small  perforations  which  lead  to 
the  middle  or  internal  ear,  as  well  as  the  larger  Eustachian  opening, 
situated  anterior  to  them.  Above  and  in  front  of  this  aural  aper- 
ture, we  are  to  observe  the  two  lateral  processes,  the  sphenotic  above 
and  the  squamosal  below,  so  characteristic  of  all  skulls  of  Galli- 
naceous birds.  Here  in  the  male  Jnngle  fowl,  the  sphenotic  process 
is  somewhat  the  longer  of  the  two,  is  compressed  from  side  to  side, 
and    within,    continuous    with    the    alisphenoidal    surface    of    the 


^  Darwin,    C.     Animals    anci   Plants  under   Domestication,    i :    320,    fig.    36. 

'Owen,  R.  Comparative  Anatomy  and  Physiology  of  Vertebrates.  Lond.  1866.  2:65, 
in  this  connect'on  see  also  Teg'i-tmeier.  Zool.  Soc.  Lond.  Proc.  Nov.  1856,  and 
I.  Geoffrey  St  Hilaire,  Histoire  generale  des  anomalies,  i:  287;  also  M.  C.  Dareste, 
■Recherches   sur   les   conditions    de   la   vie,    etc.,   Lille.    1863.    p.    36. 
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cranium  by  means  of  an -osseous  winglike  extension.  Its  tip  is  free, 
while  I  find  in  the  female  specimen  it  is  completely  fused  with  the 
end  of  the  squamosal  apophysis,  thus  including  a  temporal  foramen 
between  them. 

According  to  Parker  this  latter  state  is  rather  to  be  regarded  as 
the  normal  or  more  constant  condition.  The  squamosal  process  is 
here  a  very  thin  lamina  of  bone,  laterally  compressed,  and  as  in 
the  case  of  the  sphenotic  or  postfrontal  one,  directed  downward 
and  forward.  Passing  next  into  the  cavity  of  the  orbit,  we  find 
the  optic  foramen  large  and  single,  merging  as  it  does,  with  the 
corresponding  opening  of  the  opposite  side.  This  is  also  found  to 
be  the  case  with  the  foraminal  aperture  for  the  first  pair  of  nerves ; 
vacuities  may  exist,  however,  on  the  posterior  cranial  wall  to  the 
outer  side  of  the  latter,  as  they  here  do  in  the  skull  of  my  female 
specimen.  Beyond  these  openings  the  interorbital  septum  is  repre- 
sented by  a  thin  plate  of  bone,  pierced  near  its  center  in  the  cock's 
skull  by  a  considerable  fenestra,  of  an  irregular  outline,  while  this 
plate  in  the  hen  exhibits  only  an  unbroken  surface,  as  we  find  it 
in  most  North  American  Tetraonidae. 

Pars  plana  is  found  to  be  entirely  in  membranocartilage,  unossi- 
fied  in  the  adult  while  the  mesethmoid  rises  as  a  thickened  pillar, 
to  spread  out  above,  as  usual,  as  an  abutment  for  the  overlying 
frontals  and  nasals.  Posteriorly  the  orbital  wall  is  smooth  and 
gently  arched  throughout,  being  concave  in  continuation  Avith  the 
concavity  of  the  vault  above,  which  is  furnished  by  the  frontal 
bone.  Darwin,  when  he  cam^e  to  compare  the  structures  to  be  ex- 
amined at  the  base  of  the  skull  in  the  various  species  of  domestic 
fuwls,  was  forced  to  remark  that  "  the  bones  at  the  base,  from 
the  occipital  foramen  to  the  anterior  end  (including  the  quadrates 
and  pterygoids),  are  absolutely  identical  in  shape  in  all  the  skulls. 
So  is  the  lower  jaw."^  And.  indeed,  I  fully  believe  this  to  hold 
true  with  specimens  of  wild  G  .  b  a  n  k  i  v  a  :  and  so  well  known 
now  are  these  several  structures  that  it  will  be  but  necessary  to 
touch  upon  them  lightly  in  the  present  connection ;  the  less  impera- 
tive is  it,  too,  as  I  have  taken  no  little  pains  in  my  illustrative  ex- 
hibition of  them  in  figure  4.  One  thing  it  will  be  well  to  record, 
however,  and  we  are  to  note  that  each  and  every  one  of  these  parts 
is  conspicuous  for  its  si  end  em  ess  as  compared  with  the  correspond- 
ing structures  as  we  find  them  in  the  skulls  of  most  common 
chickens  of  barnvard  breeding,  wherein   such  bones  as  the  quad- 


'  Darwin,    C      Animals    anrl    Flants    under    Domesticatinn.    Amcr.    ed.    1:313- 
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rates,  pter)'goids,  and  palatines  seem  to  be  more  heavily  fashioned. 
G  .  b  a  n  k  i  V  a  has  an  extremely  delicate  pair  of  maxillopalatines, 
preformed  in  osseous  tissue,  and.  separated  by  a  considerable  in- 
terval in  the  middle  space. 

Either  palatine  is  noted  for  the  slender  "  maxillary  process  " 
which  it  sends  forward  to  its  usual  articulation  with  the  bony  struc- 
tures beneath  the  superior  osseous  mandible ;  and  those  processes 
are  well  separated  mesially,  as  are  the  inner  margins  of  the  internal 
lamina  of  the  palatines  along  the  nether  surface  of  the  rostrum 
of  the  sphenoid  [fig.  4]. 

Posteriorly,  the  "  pterygoidal  process  "  of  a  palatine,  turns  out- 
ward and  articulates  in  a  socket,  designed  for  its  reception,  in  the 
head  of  a  corresponding  pterygoid.  As  in  all  true  gallinaceous 
species  this  Jungle  fowl  has  the  posterior  external  angles  of  the 
palatines  most  completely  rounded  away. . 

A  vomer  of  the  most  delicate  construction  possible,  is  found  to 
be  freely  supported  upon  the  tips  of  the  forward  projecting  "  as- 
cending processes  "  of  the  palatines,  where  they  nearly  meet  be- 
neath the  apex  of  the  sphenoidal  rostrum.  This  diminutive  vomer 
is  forked  behind,  and  as  sharp  as  a  needle  in  front ;  and  I  find  it 
better  developed  in  the  skull  of  the  male  than  in  the  skull  of  the 
female,  whereas  I  have  yet  to  find  such  a  bone  in  either  our  do- 
mestic or  wild  turkey.  And,  further,  I  am  almost  compelled  to 
^believe  that  it  is  just  possible  that  this  minute  element  of  the  bgsal 
structures  of  the  skull  does  not  invariably  ossify  in  all  specimens  of 
domestic  fowls ;  at  any  rate  it  may  not  do  so  until  they  are  well 
advanced  in  years.  Often  I  have  examined  chickens  of  several  sum- 
mers' growth  wherein  it  yet  appeared  to  be  in  membrane.  Huxley 
found  one  of  no  inconsiderable  dimensions  in  the  skull  of  the  com- 
mon fowl,  of  which  he  presents  us  with  the  figure ;  ^  and  the  same 
in  truth  may  be  said  of  the  admirable  illustration  given  us  by 
Parker,-  also  of  a  common  domestic  chicken. 

Both  quadrates  and  pterygoids  in  G.  b  a  n  k  i  v  a  are  apparently 
pneumatic  bones,  the  former  possessing  the  usual  pattern  as  seen 
generally  in  the  Gallinae.  with  two  mandibular  and  two  mastoidal 
articular  facets  :  with  a  blunt-pointed,  orbital  process  which  is  some- 
what abruptly  bent  backward  near  its  middle,  well  below  which 


'Huxley,    T.    IT.     The    Anatomy    of    Vertebrated    Animals.     New    York    1872.      p.    242^ 
fig.    82. 

*  Parker,   W.    K.      Birds.     Encyc.    Brit.,    ed.    9,    3:    710,    fig.    21,    z: 
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angle  of  'bending  we  find  the  semiglobular  facet  for  the  quaclratal 
end  of  the  corresponding  pterygoid.  This  latter  bone  has  a  shaft 
much  compressed  from  before  backward,  twisted  upon  itself,  and 
terminating  anteriorly  in  a  club-shaped  head,  so  fashioned  as  to 
present  an  elliptical  facet  for  articulation  with  a  similar  surface  at 
the  side  of  the  rostrum,  and  more  anteriorly  a  cupped  depression 
to  admit  the  outturned  pterygoidal  end  of  the  corresponding  pala- 
tine.    These  bones  are  shown  /;/  situ  in  figures  2  and  4. 

A  very  meager  lip  of  bone  juts  forward  as  the  mesial  anterior 
process  of  the  basitemporal  to  underlap  the  entrances  to  the 
Eustachian  tubes  in  front ;  while  posterior  to  this  site  the  basi- 
temporal area  itself  is  broad  from  side  to  side,  and  much  convexed 
in  the  anteroposterior  direction.  Just  within  the  otic  margin,  on 
either  side,  we  find  the  usual  group  of  three  foramina,  for  the 
passage  of  nerves  and  vessels  [fig.  4  /.  c,  8,  9].  An  excavation 
exists  in  front  of  the  single,  small  and  superiorly  notched  occipital 
condyle,  above  which  is  seen  the  rather  large,  subcircular  foramen 
magnum. 

The  occipital  area  on  the  posterior  aspect  of  the  cranium  [fig.  7] 
is  faintly  bounded  by  a  raised,  subcordate  ridge,  and  the  rather 
well  marked  supraoccipital  prominence  is  unpierced  by  any  fora- 
mina in  either  of  my  specimens.  Referring  to  the  outline  assumed 
by  the  foramen  magnum  in  fowls,  Darwin  [loc.  cit.]  once  more 
points  out  for  us  some  of  its  varymg  features  when  he  says  that 
"  the  most  remarkable  character  is  the  shape  of  the  occipital  fora- 
men ;  in  G  .  b  a  n  k  i  v  a  the  breadth  in  a  horizontal  line  exceeds 
the  hight  in  a  vertical  line,  and  the  outline  is  nearly  circular ; 
whereas  in  Cochins  the  outline  is  subtrianglar,  and  the  vertical  line 
exceeds  the  horizontal  line  in  length.  This  same  form  likewise 
occurs  in  the  Black  bantam  above  referred  to,  and  an  approach 
to  it  may  be  seen  in  some  Dorkings  and  in  a  slight  degree  in  certain 
other  breeds." 

Nothing  worthy  of  special  note,  beyond  what  we  already  know, 
characterizes  the  small,  intrinsic  ossicles  of  the  otic  organ;  and  in 
the  eye  we  find  from  13  to  16  well  ossified  "  sclerotic  plates,"  of 
which  the  anterior  ones,  as  they  are  arranged  in  the  circumpupilar 
circlet,  are  not  so  wide  nor  so  deep  as  the  more  posterior  ones ; 
indeed,  as  they  pass  round,  overlapping  each  other  in  their  course, 
they  gradually  increase  in  these  dimensions,  till  we  arrive  at  the 
hindermost  one  of  all,  which  is  usually  the  biggest  one. 

Directing  our  attention  next  to  the  mandible  of  G.  bankiva 
we  find  its  form  accurately  portrayed  in  figures  2  and  5,  and  it  is 


OSTEOLOGY    OF   BIRDS  l8l 

seen  to  be  a  V-shaped  bone,  with  a  shallow  symphysis,  and  all  its 
many  separate  elements  here  thoroughly  fused  in  the  adult  Jungle 
fowl.  Lacking  entirely  a  ramal  vacuity,  it  also  develops  the  badge 
of  its  tribe  in  the  backward-projecting  posterior  articular  process 
[p.  ap.],  so  prominent  in  all  gallinaceous  species. 

More  delicately  constructed,  yet  agreeing  in  all  essential  particu- 
lars, the  "  hyoid  arches  "'  of  this  cock  are  much  as  we  find  them  in 
the  ruler  of  the  dunghill,  our  modern  rooster,  as  may  be  seen  by 
inspecting  my  drawing  of  them  in  figure  6;  and  Parker,  through 
his  many  clear  descriptions,  and  more  than  instructive  figures,  has 
so  impressed  the  several  parts,  and  the  development  of  these 
"  arches  "  upon  the  minds  of  all  who  have  ever  looked  into  such 
subjects,  that  further  description  here,  beyond  my  drawing,  would 
indeed  be  superfluous.  In  the  hen  of  G  .  b  a  n  k  i  v  a  .  they  agree 
with  the  male  bird,  except  as  I  have  already  indicated,  in  the  point 
of  size,  being  proportionately  smaller. 

I  predict  that  if  complete  measurements  of  the  brain  case  and 
the  size  of  the  brain  are  ever  made  for  a  series  of  adult  males  of 
the  wild  G  .  b  a  n  k  i  v  a  ,  and  compared  with  similar  data  ob- 
tained from  a  like  series  of  domestic  fowls  of  corresponding  general 
proportions,  that  the  average  size  of  the  brain  in  the  former  will 
be  greater  than  the  average  size  of  the  brain  in  the  latter,  all  else 
being  equal.  From  this  I  mean  to  say  that  I  firmly  believe  that  our 
domesticated  varieties  of  fowls  have  deteriorated  mentally  since 
the  days  they  were  first  domesticated  by  man ;  and  now,  in  this  par- 
ticular, the  wild  species  are  their  peers. 

Comparing  next  the  skull  of  our  male  and  female  G  .  b  a  n  k  i  v  a 
by  measurement,  and  using  centimeters  and  their  fractions  as  our 
scale,  we  note  some  of  the  following  differences : 

DISTANCES  BETW^EEN  CERTAIN  POINTS  ON  THE  SKULL 


Greatest  median  longitudinal  length 

Greatest  width,  from  tip  of  one  sphenotic  process  to  the  other  on  opposite 

side 

Greatest  hight,  vertex  to  mid  point  basitemporal  area 

Length  of  side  of  mandible 

Distance  between  apexes  of  posterior  articular  processes  of  mandibles 

Hight  of  foramen  magnum 

Distance  between  the  quadrates 

r  ■  ■ 

Remainder  of  the  skeleton.     Both  the  cock  and  the  hen  of  my 

specimens  of    G.    bankiva    possess  14  vertebrae  in  the  cervical 
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region  of  the  spinal  column,  before  we  come  to  one  that  bears  a 
pair  of  freely  articulated  ribs,  be  these  latter  great  or  small.  This 
can  not  agree  with  what  Darwin  [loc.  cit.]  found  in  his  skeletons 
of  the  wild  G.  bankiva,  but  this  observer  noted  that  as  he 
passed  to  some  of  the  domestic  varieties  or  species  of  fowls,  that 
"  in  two  Games,  in  two  penciled  Hamburghs,  and  in  a  Polish,  the 
14th  vertebra  bore  ribs,  which,  though  small,  were  perfectly  de- 
veloped with  a  double  articulation."  In  the  specimens  of  the  Jungle 
fowl  before  me,  the  first  14  vertebrae  of  the  column  are  quite  alike 
in  both  sexes,  except  in  point  of  size,  those  of  the  male  being  pro- 
portionately the  larger. 

Choosing  these  latter  then  for  a  few  descriptive  remarks,  we  are 
to  note  that  in  the  case  of  the  atlas,  the  upper  part  of  its  occipital 
cup  is  roundly  notched  out  in  order  to  admit  the  "  odontoid  process  " 
of  the  axis.  This  latter  vertebra  possesses  a  tuberous  neural  spine, 
and  below,  a  conspicuous,  sharp  hypapophysis.  In  the  3d,  4th,  and 
5th  segments  this  last  named  process  is  very  prominent,  being  long 
and  sharp;  in  the  5th  vertebra,  however,  it  is  less  so  than  in  the 
first  two  mentioned.  Parapophyses  commence  on  the  3d  vertebra, 
and  are  in  mid  series  long  and  spiculiform.  In  the  4th  vertebra 
the  pre-  and  postzygapophyses  are  joined  on  either  side  by  a  lamina 
of  bone,  which  in  each  is  perforated  by  a  small  foramen.  From 
the  5th  to  the  nth  vertebra  inclusive,  we  find  the  haemal  processes 
modified  in  the  usual  manner,  so  as  to  form  a  canal  for  the  pas- 
sage of  the  two  carotids.  Laterally,  the  vertebral  canal  passes  on 
either  side,  from  the  3d  to  the  13th  vertebra  inclusive. 

A  very  handsome  lamelliform  hypapophysis,  directed  forward, 
occupies  a  median  position  upon  the  nether  aspect  of  the  12th  and 
13th  vertebrae,  a  character  also  of  the  14th  and  15th  segments, 
where,  however,  they  are  considerably  smaller.  A  well  developed 
knoblike  neural  spine  is  upon  the  usual  site  in  the  14th  vertebra, 
situated  far  back,  between  the  postzygapophyses. 

Passing  next  to  the  I5tli  vertebra  of  the  column,  we  find  that  it 
has  a  strong,  quadrate  neural  spine,  and  quite  prominent  and  thick 
diapophyses.  From  below  these  latter  are  suspended  the  first  pair 
of  free  ribs.  These  ribs,  in  my  male  specimen,  are  each  but  a 
centimeter  long,  while  in  the  hen  they  lack  but  a  millimeter  of  being 
two  centimeters  long.  In  both,  the  tubercula  and  the  capitula  are 
well  developed,  though  in  neither  are  there  present  the  uncinate 
processes.  As  I  have  already  stated  above,  this  vertebra  also  has 
a  median  haemal  spine  of  no  great  size ;  it  has  more  than  this,  as 
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Fig.     8    Left  lateral   view   of   the   sternum   of     G  .     b  a  n  k  i  v  a     of   India 
Fig.     9   The  same  bone  as  shown  in  figure  8,  seen  directly  from  beneath 
Fig.    10  The   os    furcula   of     G.     I1  a  n  k  i  v  a     viewed    directly    from    behind 
Fig.    II   The    right    coracoid    of    the    same    specimen    seen    from    in    front 
Fig.   12  The  right  scapula,  of  the  same  bird,  its  dorsal  aspect 
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we  see,  a  smaller  spine  projecting  from  beneath  the  centrum, 
upon  either  side  of  the  median  apophysis.  Next  follow  in  the  spinal 
column  of  G.  bankiva,  four  true  dorsal  vertebrae  which 
solidly  fuse  together,  forming  a  single  bone,  which  I  have  drawn  in 
lateral  view  in  figure  20.  Its  neural  spine  consists  of  a  continuous, 
lofty  and  quadrilateral  osseous  plate,  finished  off  along  its  superior 
margin  by  a  bony,  raised'  rim.  Its  diapophyses  are  widespreading 
and  thoroughly  joined  together  at  their  outer  extremities  by  linking 
metapophyses.  Three  neural  foramina  pierce  its  sides,  while  the 
fused  centra  are  much  compressed  laterally.  There  are  also  four 
complete  facets  for  the  heads  of  ribs,  and  four  others  for  the  tuber- 
cula  of  the  same,  at  the  ends  of  the  transverse  processes.  The 
neural  canal,  passing  through  this  complex  bone,  is  nearly  cylindrical 
in  form,  and  of  ibut  moderate  caliber.  Longitudinally,  tiie  median 
crest  below  the  centra  is  very  sharp  along  its  lower  edge,  and  throws 
down  a  fused  hypapophysis  of  a  form  shown  in  figure  20.  (Jther 
gallinaceous  fowls  have  this  bone  of  somewhat  different  form,^  and 
it  is  quite  characteristic  of  many  species  of  the  suborder. 

Now  the  first  pair  of  ribs  that  articulate  at  the  anterior  end  of 
this  dorsal  bone  of  the  spinal  column,  are  freely  suspended,  and  sup- 
port a  large  "  epipleural  appendage,"  in  each  case;  and  these  latter, 
as  in  all  these  appendages  or  uncinate  processes,  are  loosely  articu- 
lated to  the  borders  of  the  ribs  behind. 

No  marked  difference  distinguishes  this  second  pair  of  ribs  of  the 
vertebral  column  in  the  male  from  those  in  the  female,  and  I  be- 
lieve it  will  never  be  found  in  G.  bankiva,  that  they  ever  con- 
nect with  the  sternum  by  costal  ribs,  or  haemapophyses,  as  these 
latter  are  sometimes  more  properly  designated.  Following  this 
first  pair  of  ribs  that  articulate  with  the  fused  dorsal  bone  of  the 
column,  we  always  find  in  this  species,  three  other  pairs  of  fully  de- 
veloped and  true  ribs  that  have  uncinate  processes,  and  connect  with 
the  sternum  by  the  intervention  of  haemapophyses.  Figure  19  pre- 
sents an  anterior  view  of  the  next  vertebra  of  the  spinal  column, 
which  in  G.  bankiva  is  freely  inserted  in  the  adult  fowl  be- 
tween the  coossified  dorsal  bone  and  the  anterior  one  of  the  pelvic 
sacrum.  Its  ribs,  too,  connect  with  the  sternum  by  costal  ribs, 
which  latter  are  long,  and  have  laterally  compressed  posterior  ex- 
tremities. Uncinate  processes  may  or  may  not  occur  upon  this  pair 
of  vertebral  ribs ;  they  are  present  and  anchylosed  in  my  male  speci- 


^  Fee  the   writer's    Contributions   to  the   Anatomy  of   Birds.      Washinerton    1882.     p.    704, 
fl.    6     fig.    55,    for   the   bone   in    Centrocercus,    and   descriptions   given   beyond. 
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men,  and  altogether  absent  in  the  hen.  Thus  we  have  four  pairs 
of  ribs  that  connect  by  others  with  the  sternum,  and  I  must  beheve 
this  to  be  the  normal  arrangement  in  the  case  of  the  species  before 
us.  Darwin  has  amply  shown  that  it  varies  widely  in  many  of  the 
domesticated  fowls,  and  from  his  and  my  own  studies,  I  am  in- 
clined to  believe  that  the  time  will  come  when  there  will  appear 
domesticated  races  of  fowls  in  which  all  the  vertebrae  in  the  adult, 
from  atlas  to  pelvis  inclusive,  will  remain  free  segments,  and 
coossification  in  the  dorsal  region  will  not  occur.  G  .  b  a  n  k  i  v  a 
also  normally  possesses  "  sacral  ribs,"  which  spring  from  the  lead- 
ing fused  vertebrae  of  the  pelvic  sacrum,  are  long  and  slender,  and 
without  uncinate  processes.  At  their  lower  ends  they  articulate 
with  haemapophyses.  Each  one  of  these  latter  bones  has  a  much 
expanded  and  laterally  compressed  posterior  extremity,  while  an- 
teriorly its  end  articulates  with  the  hinder  margin  of  the  ultimate 
haemapophysis,  at  a  short  distance  above  the  costal  border  of  the 
sternum  of  the  corresponding  side.  Briefly  recapitulating  then,  we 
find  that  G  .  b  a  n  k  i  v  a  normally  possesses  seven  pairs  of  ribs  ; 
the  first  two  pairs  fail  to  connect  with  the  sternum,  while  they  do 
in  the  case  of  four  pairs  that  succeed  them ;  finally  there  is  a 
seventh,  or  sacral  pair,  which  articulates  below  with  what  may  be 
called  a  pair  of  "  floating  ribs,"  not  using,  however,  this  latter  term 
quite  in  its  anthropotomical  or  even  crocodilian  sense. 

Perhaps  of  all  the  larger  bones  of  the  axial  skeleton,  the  pelvis  has 
retained  its  primitive  form  more  than  any  other  among  the  many 
domesticated  breeds  a?  compared  with  that  bone  in  the  original  stock 
of  them  all,  the  G  .  b  a  n  k  i  v  a  at  my  hand.  I  felt  that  my  work 
upon  this  part  of  the  skeleton  was  more  than  half  accomplished 
when  I  completed  the  drawings  in  figures  13,  14  and  15,  and  yet 
how  little  the  last  named  one  differs  from  Parker's  figure  of  the 
pelvis   in   tlie   common   barnyard    fowl  \^ 

To  be  sure  Darwin  found  that  the  anterior  margin  of  the  ilium 
varied  from  a  rounded  to  a  truncate  outline ;  that  the  extremity  of 
the  pubic  bones  were  "  gradually  enlarged  in  Cochins,  and  in  a 
lesser  degree  in  some  other  breeds ;  and  abruptly  enlarged  in 
Bantams."     [Anijiials  and  Plants  under  Domestication,  p.  ^^24] 

Careful  count  assures  me  that  there  are  15  vertebrae  included  in 
the  consolidated  pelvic  sacrum,  of  which  the  first  four  throw  out 
their  diapophyses  to  abut  against  the  nether  surface  of  the  ilium 
upon  either  side.     In  both  of  my  specimens  the  propubis  is  very 

*  See  Encycl.    Brit.,   ed.   9,   p.    722,   fig.    34,   and  numerous   copies   elsewhere. 
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large,  while  the  postpubis  is  long  and  slender,  scarcely  touching  the 
lower  margin  of  the  ischium  for  its  entire  length.     It  projects  about 


JFiff.zS. 


Fig.   13  The    pelv.s    of   G.    bankiva   of    India,    its    dorsal    aspect 
Fig.   14  Same  bone  seen  upon  ventral  view 
Fig.    15   Right   lateral  view   of  same  bone 

a  centimeter  beyond  the  latter  bone  posteriorly,  and  shows  but  a 
slight  tendency  to  enlarge  at  this  end.  The  ischiadic  foramenis 
broadly  rounded  anteriorly,  gradually  sloping  in  outline  to  a  pomt 
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behind;  this  is  also  the  form  of  the  opening  on  the  right  side  in  my 
female  specimen,  but  strange  to  say,  on  the  left  side  of  the  bone 
there,  the  aperture  is  nearly  of  a  circular  outline.  The  inner  mar- 
gins of  the  postacetabular  portions  of  the  ilia  are  but  placed  in  close 
approximation  with  the  corresponding  borders  of  the  sacrum,  with 
which  latter  they  do  not  anchylose,  while  anteriorly  these  juxta- 
posed margins  are  completely  fused  together.  Strongest  among  the 
braces  afforded  by  the  transverse  processes  of  the  vertebrae  of  the 
pelvic  sacrum  to  the  ilia  on  either  hand,  are  the  diapophyses  of  the 
first,  fourth,  and  tenth,  and  these  seem  to  be  somewhat  modified  to 
meet  this  very  end  [fig.  14].  Gallinaceous  birds  as  a  rule  all  have 
a  capacious  pelvic  basin,  and  the  Jungle  fowl  before  us  affords  no 
special  exception,  for  the  concavity  here  is  both  deep  and  wide, 
making  ample  room  for  the  organs  and  viscera  it  protects  during 
life. 

Six  vertebrae  are  to  be  found  in  the  skeleton  of  the  tail  of  G . 
b  a  n  k  i  V  a  ,  to  which  is  to  be  added  a  curiously  formed  pygostyle. 
My  male  specimen  has  all  six  of  these  caudal  vertebrae  free,  whereas 
in  the  skeleton  of  the  female,  the  anterior  one  has  fused  with  the 
ultimate  urosacral.  We  must  believe  that  Darwin  made  a  slip  in 
his  count,  when  he  reckoned  "  seven  "  caudals  for  this  form,  for 
were  that  so,  and  he  seems  to  have  included  the  last  sacral  in  his 
number,  he  could  not  but  have  claimed  14  for  the  pelvic  sacrum, 
whereas,  as  he  rightly  records,  there  are  15.  Strictly  speaking, 
G  .  b  a  n  k  i  V  a  has  four  dorsolumbar  vertebrae,  five  sacrals,  and 
six  urosacrals  in  the  sacrum  of  its  pelvis.  Even  this  is  at  variance 
with  Huxley's  count,  for  these  segments  in  the  sacrum  of  a  young 
chick  of  the  common  barnyard  species,  where  he  makes  but  five 
urosacrals.^;  Nor  do  I  believe  we  can  be  safely  guided  in  this 
matter  by  the  "  double  foramina  "  for  the  exit  of  the  spinal  nerves, 
for  in  the  pelvis  of  the  male  bird  before  me,  the  first  of  these  is 
found  just  anterior  to  the  transverse  process  of  the  last  dorsolum- 
bar, and  counting  this  pair  of  foramina  as  number  one,  we  find  it 
followed  by  eight  other  similar  "  double  foramina  "  as  we  proceed 
toward  the  urosacrals.  Parker's  drawing^  seems  to  me  to  miss  it 
just  in  the  other  direction,  for  he  gives  us  in  the  sacrum  of  a 
"  young  fowl  "  but  four  sacrals  and  seven  urosacrals ;  this,  however, 
is  much  better  as  it  makes  the  total  count  correct;  and  in  doing  so 
sets  Darwin's  figures  aright. 


»  Huxley,  T.  H.     The  Anatomy  of  Vertebrated  Animals,   p.   238,   fig.   80,   c. 
2  Parker,   \V.  K.     Birds,   Encyclo.    Brit.,  ed.   9,   3:    719,   fig.   29. 
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Jungle  cocks,  as  will  he  seen  from  figure  15,  have  the  supero- 
posterior  angle  of  the  pygostyle  drawn  out  into  a  long,  spinelike 
process  and  this  seems  to  he  approached  by  other  gallinaceous 
species,  as,  for  example,  in  Centrocercus  of  the  western  plains  of  the 
United  States.^ 

Excepting-  the  atlas,  axis,  ribs,  and  caudal  vertebrae,  I  find 
the  parts  of  the  axial  skeleton  which  we  have  been  considering  in 
the  present  section  to  be  quite  thoroughly  pneumatic,  perhaps  some 
portions  of  the  pelvis  being  less  so  than  any,  while  many  of  the 
vertebrae  are  highly  so. 

Before  proceeding  to  the  consideration  of  the  shoulder  girdle  and 
sternum,  I  will  add  here  a  few  comparative  measurements  of  the 
pelves  of  the  male  and  female  G.  b  a  n  k  i  v  a  ,  employing,  as 
above,  the  metric  scale.  • 

DISTANCES    BETWEEN  CERTAIN  POINTS  ON  THE  PELVIS 


Greatest  longitudinal  median  length 

Greatest  absolute  length 

Tip  of  one  propubis  to  tip  of  other 

Greatest  absolute  width 

Greatest  absolute  hight 

Least  width 

Length  of  postpubis 

Distance  between  bases  of  the  acetabulae 

Length  of  pelvic  sacrum 

Greatest  width  of  pelvic  sacrum 
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In  making  the  measurements  in  the  case  of  the  pelvis  of  the 
female  in  this  table  I  was  careful  not  to  take  into  consideration  the 
caudal  vertebrae  which  we  found  united  with  the  sacrum  in  this 
specimen. 

Sternum  and  shoulder  girdle.  So  well  known  is  the  gen- 
eral form  of  the  sternum  among  typical  Gallinae.  and  in  Gallus 
in  particular,  that  it  would  be  more  than  superfluous  for  me  to 
enter  upon  a  detailed  description  of  the  bone  in  the  present  con- 
nection. Aly  figures  faithfully  portray  its  form  in  the  adult  male 
G.  bankiva  [fig.  8,  9],  and  Darwin  [op.  cit.,  p.  330]  has  told 
us  that  in  the  case  of  domestic  species  he  found  out  of  25  ster- 
nums  examined  by  him,  "  three  alone  were  perfectly  symmetrical, 
10  were  moderately  crooked,  and  12  were  deformed  to  an  extreme 


'  Shufeldt,  R.   W.     Contributions  to  the   Anatomy  of   Birds.     Washington   1882.     p.   710, 
pi.    9,    fig.    65,    66,    and   descriptions   given   beyond. 
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degree."  It  is  a  well  known  fact  that  it  is  a  rare  thing  to  come 
across  a  perfectly  symmetrical  sternum  from  a  common  domestic 
fowl,  whereas  it  is  truly  an  elegantly  fashioned  bone,  not  only 
in  G  .  b  a  n  k  i  V  a  ,  but  in  many  of  its  allies  as  the  grouse  and 
partridges.  Much  of  this  is  due  to  the  graceful  sweep  of  its  deep 
keel,  its  lofty  costal  processes,  its  widespreading  and  delicate 
xiphoidal  limbs ;  and  its  handsome  manubrium,  transversely  pierced 
at  its  base  by  a  communicating  foramen  connecting  the  costal 
grooves  [see  fig.  8,  9] .  In  G  .  b  a  n  k  i  v  a  ,  too,  the  sternum 
is  highly  pneumatic,  and  perforations  for  the  admission  of  air 
into  its  substance  are  to  be  found  in  the  little  valleys  among  the 
facets  for  the  haemapophyses  upon  the  costal  borders ;  and  a  more 
extensive  one  upon  the  far  anterior  aspect  of  its  thoracic  surface, 
or  in  the  median,  longitudinal  furrow  behind  these  latter. 

Not  content  with  simple  appearances,  Darwin  even  went  further 
than  I  have  hinted  at  in  the  last  paragraph,  for  he  made  many  pro- 
portional measurements,  among  depth  of  carina,  length  of  bone, 
etc.,  etc.,  for  our  present  subject  as  compared  with  the  domesticated 
species ;  and  to  those  comparisons  I  will  add  here  the  differences  in 
size  of  the  bone  in  the  adult  male  and  female  —  data  which,  for 
the  end  he  had  in  view  at  the  time,  were  not  especially  called  for, 
and  consequently  not  presented.  These  measurements  I  will  offer 
in  another  table,  after  we  have  briefly  considered  the  shoulder  girdle. 

Let  any  one  take  the  pains  to  compare  Parker's  excellent  figure 
of  the  pectoral  arch  chosen  from  a  common  barnyard  fowl,  and 
presented  us  in  the  ninth  edition  of  the  Encyclopaedia  Britannica 
[3:720],  with  my  drawing  here  given  [fig.  16],  of  the  same 
parts  for  G  .  b  a  n  k  i  v  a  ,  and  it  will  not  be  hard  for  him  to  admit 
that  the  bones  of  the  wild  fowd  have  a  more  delicate,  graceful,  and 
withal,  elegant  appearance,  than  those  of  the  long  domesticated 
species.  And  in  truth  so  it  is.  In  G  .  b  a  n  k  i  v  a  ,  the  limbs  of 
the  OS  furcula  are  slender  and  subcylindrical,  more  especially  so  in 
the  hen  where  this  bone  is  a  very  delicate  structure,  while  its  cora- 
coidal  ends  are  but  moderately  expanded  in  either  sex.  Chiefly, 
however,  is  to  be  noticed  its  large,  subtriangular  hypocleidium, 
with  its  salient  angles  nicely  rounded  off',  and  its  broader  moiety 
pendant. 

A  coracoid  possesses  but  a  fairly  tuberous  head,  with  its  summit 
hooked  over  mesiad,  so  that  when  the  arch  is  articulated  in  situ, 
it  largely  shares  in  forming  the  "  tendinal  canal,"  and  allows  the 
corresponding  head  of  the  os  furcula  to  rest  against  it,  but  not  the 
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Fig.  i6  Bones  of  the  shoulder  girdle  of  G  .  b  a  n  k  i  v  a  ,  viewed  upon  their  mesial 
aspect,  and  the  hypocleidium  of  the  os  furcula,  supposed  to.  have  been  divided  through 
its  vertical  median   plane 

■  Fig.  17  The  pectoral  limb  of  the  left  side  of  G.  bankiva  ;  its  palmar  view, 
with  the  humerus  thrown  soniewliat  from  its  normal  position  in  order  to  show  the  radial 
and   oblique   tubercles  at  its  distal   extremity 

Fig.   18  Left  humerus,  same  bone  as'  shown   in  figure   17,  seen   on  anconal  aspect 
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head  of  the  scapula  of  the  same  side.  Below,  the  sternal  extremity 
of  the  coracoid  is  moderately  expanded,  but  offers  nothing  peculiar 
as  to  form.  The  shaft  is  long,  straight,  and  slightly  compressed 
from  before,  backward.  For  the  "  glenoid  cavity,"  the  coracoid 
offers  about  two  thirds  of  the  articulatory  surface;  the  scapular 
furnishing  the  remainder. 

Either  scapular  presents  in  its 
head  or  anterior  end  the  usual 
ornithic  characters  common  to  so 
many  of  the  Carinatae  in  general, 
and  to  all  true  Gallinae  in  partic- 
ular ;  for  we  find  its  acromial  pro- 
cess, when  the  bones  of  the  arch 
are  articulated  in  situ,  extending 
forward  to  meet  the  superior  end 
of  the  OS  furcula,  and  its  glenoidal 
process  completing,  as  usual,  the 
cavity  for  the  head  of  the 
humerus.  Narrow,  long,  and 
slightly  curved,  its  blade  in  the 
skeleton  reaches  back  to  the  pelvis 
or  more,  and  is  characterized  by 
having  a  smooth,  rounded,  outer 
margin,  and  a  sharp  upturned  in- 
ner one,  at  least  in  the  latter  case, 
for  its  posterior  four  fifths.     Its 

distal  apex  is  somewhat  dilated.  Possibly  the  scapula  may  be  pneu- 
matic ;  the  coracoid  always  is  in  this  species,  but  the  os  furcula  never 
so. 

DISTANCES    MEASURED    IN    CENTIMETERS 


Fig.  19  Anterior  view  of  the  last 
dorsal  vertebrae  and  thoracic  ribs  (in 
situ)    of  G.   bankiva 

Fig.  20  Right  lateral  view  of  the 
four  coossified  dorsal  vertebrs  from 
the  same  bird;  the  vertebra  shown  in 
figure  19  stands  in  the  skeleton  be- 
tween this  compound  bone  of  the 
spinal  column  and  the  pelvis 


Length  of  keel  in  sternum 

Greatest  depth  of  keel  in  sternum 

Total  length  of  sternum 

Distance  between  apexes  of  costal  processes  of  sternum, 

Distance  between  tips  of  outer  pair  of  xiphoidal  processes  of  sternum . . 

Length  of  os  furcula 

Length  of  coracoid 

Length  of  scapula 


MALE 

FEMALE 

7.9 
2.9 

6.8 

2.6 

10.3 

8.9 

3.0 

2.2 

4.7 
5.8 

4.3 
5.0 

5.0 
6.6 

4.1 

5.8 

Appendicular  skeleton.  The  pectoral  limb.  As  compared  with 
the  rest  of  the  skeleton,  the  limb  bones  of  domestic  species  of 
Gallus  in  the  various  modifications  that  have  taken  place  in  time 
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since  deviation  from  the  b  a  n  k  i  v  a  stock  first  commenced,  have 
been  of  a  far  less  profound  character;  and  that  master  observer, 
Darwin,  says  upon  this  point :  "  I  have  carefully  compared  each 
separate  bone  of  the  leg  and  wing,  relatively  to  the  same  bones  in 
the  wild  Bankiva,  in  the  following  breeds,  which  I  thought  were  the 
most  likely  to  differ;  namely,  in  Cochin,  Dorking,  Spanish,  Polish, 
Burmese  Ibantam,  Frizzled  Indian,  and  black-iboned  Silk  fowls ;  and 
it  was  truly  surprising  to  see  how  absolutely  every  process,  articula- 
tion and  pore  agreed,  though  the  bones  differed  greatly  in  size.  The 
agreement  is  far  more  absolute  than  in  other  parts  of  the  skeleton. 
In  stating  this,  I  do  not  refer  to  the  relative  thickness  and  length 
of  the  several  bones;  for  the  tarsi  varied  considerably  in  both  these 
respects.  But  the  other  limb  bones  varied  little,  even  in  relative 
length."  1 

As  to  the  extent  they  may  vary  in  length  and  general  size,  I 
would  again  invite  the  reader's  attention  to  Parker's  drawing  of  the 
limb  bones  of  a  common  barnyard  fowl,  which  may  be  compared 
with  those  I  present  here  [fig.  17,  18],  as  accurate  illustrations  of 
the  corresponding  parts  in    G  .    bankiva.^ 

Presenting  the  usual  sigmoid  curves  in  the  continuity  of  its 
smooth  and  somewhat  compressed  shaft  the  humerus  of  our  Jungle 
cock  is  a  thoroughly  pneumatic  bone,  the  fossa  harboring  the  fora- 
men being  well  overarched  by  the  ulnar  tuberosity. 

Between  this  latter  and  the  large  ellipsoidal  head,  there  exists 
a  rather  deep  and  circumscribed  pit  or  valley,  v/hile  another  and 
shallower  excavation  is  to  be  found  just  beyond  the  humeral  head 
on  the  anconal  aspect  of  the  shaft.  The  radial  crest  is  moderately 
prominent,  while  at  the  distal  extremity  of  the  bone  both  radial  and 
oblique  tubercules  are  more  than  usually  conspicuous. 

Along  the  bowed  and  heavy  shaft  of  ulna  we  note  peculiar  mark- 
ings denoting  the  sites  where  the  butts  of  the  secondary  quills  are 
inserted ;  these,  however,  are  not  elevated  into  papillae  as  in  some 
avian  types ;  and  this  bone  is  to  some  degree,  especially  its  proximal 
moiety,  laterally  compressed,  and  withal  thoroughly  nonpneumatic, 
as  are  the  remaining  skeletal  parts  of  this  limb. 

Radius  is  straighter  than  ulna,  being  but  slightly  curved  down- 
ward in  the  vertical  plane;  while  its  shaft,  too,  shows  some  lateral 

'  narwin,    C.      Animals    and    plants    under    Domestication.      \ew    York  1868.      i:   ^2%. 

^Parker.  W.  K.  Hirds.  Encyclo.  Brit.,  ed.  Q.  3:  721,  fie.  33.  Similar  comparisons 
may  also  be  made  from  the  several  bones  of  the  pelvic  limb,  taking  Parker's  drawings 
from  the  same  article  [fig.  35,  36,  37],  and  contrasting  them  with  my  figures  here 
given   for   the    same  bones   in     G  .     bankiva     [    fig.    21—30   inclusive]. 
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flattening,  but  in  its  case,  along  the  distal  half  of  the  bone,  the 
very  reverse  of  its  companion  in  the  antibrachium.  Thus  formed, 
it  is  evident  that  a  considerable  "  interosseous  space  "  must  exist  in 
the  skeleton  between  these  long  bones  of  the  forearm,  which  is 
really  the  case  [fig.  17]. 

Carpus  ofTert  us  the  usual  radiale  and  ulnare  segments  fashioned 
almost  identically  as  we  find  them  among  the  Gallinae  generally, 
and  having  precisely  the  same  articulatory  relationships.  Passing 
to  the  skeleton  of  manus,  we  are  at  first  principally  struck  with  what 
might  be  termed  the  comparative  strength  of  the  parts.  There  is 
a  moderate  approach  toward  massiveness  in  the  pinion  bones  of 
any  fowl  of  the  genus  Gallus,  and  the  wild  species  ofifers  no  excep- 
tion. Others  have  noted  the  relative  shortening  of  the  manus  and 
antibrachium  in  the  gallinaceous  types,^  while  still  others  render  a 
description  without  special  comment.^ 

Notable  among  the  points  to  observe  in  our  present  subject,  the 
skeleton  of  the  hand  in  G.  bankiva,  are,  the  small  claw  on 
the  large  free  phalanx  of  pollex  digit;  the  overlapping  process  on 
the  posteroproximal  aspect  of  the  shaft  of  the  second  metacarpal, 
which  rests  by  its  apex  upon  the  juxtaposed  part  of  the  shaft  of 
the  third  metacarpal ;  this  feature  is  characteristic  of  all  true 
Gallinae;  the  broad,  nonperforated  blade  of  the  proximal  phalanx 
of  the  index  digit;  and  finally  the  comparatively  diminutive  size  of 
the  phalanx  of  the  last  metacarpal. 

A  glance  at  my  drawing  in  figure  17  will  be  sufficient  to  con- 
vince one  that  the  possessor  of  a  wing  such  as  its  skeleton  there 
suggests,  could  be  nothing  less  than  a  fowl  of  no  little  powers  of 
flight,  and  so,  I  believe,  is  the  case  in  the  wild  G .  bankiva; 
yet  we  often  meet  wdth  domestic  species  with  equally  good  wing*^, 
that  prove  to 'be  among  the  most  indififerent  or  even  helpless  of  flyers. 
And  this  is  a  very  interesting  question,  and  so  far  as  my  opinion 
goes,  I  am  inclined  to  think  that  the  muscular  system  is  the  one 
most  at  fault,  and  from  the  long  continued  Jiabit  of  not  flying,  the 
muscles  have  now  largely  lost  both  power  and  education  in  this 
particular.  ]\Iaybe  at  the  end  of  the  next  chapter  in  the  history  of 
these  domesticated  galline  races,  the  bones  of  the  pectoral  limb  will 
show  decided  steps  in  the  direction  of  permanent  atrophy  —  say 
6000  years  from  now.     Very  likely  in  some  barnyard  species,  the 

^  Chauveau,  A.  The  Comparative  Anatomy  of  the  DomesticateJ  Animals.  New  York 
1884.     p.    117,  Fleming  ed. 

^  M'Fadyean,  J.  The  Comparative  Anatomy  of  the  Domesticated  Animals.  New  Y'ork 
1888.     pt   I,   Osteology,   p.    i66. 
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weight,  as  in  the  case  of  the  cochins,  has  something  to  do  with  the 
matter,  inducing  an  habitual  disincHnation  for  llight.  Some  40  or 
more  years  ago,  the  writer  owned  a  flock  of  pure  bred  game  fowls, 
the  hens  beifig  all  of  a  plumage  and  very  wild  in  habit.  These 
chickens  when  alarmed  thought  little  of  springing  from  the  ground 
together,  and  taking  a  flight  of  some  five  or  six  hundred  yards,  the 
character  of  the  flight  being  much  as  we  see  among  quails.  And  if 
I  may  be  allowed  here  a  still  greater  digression,  I  may  add  that  I 
once  saw  a  number,  some  dozen  or  more,  tame  turkeys  fly  to- 
gether over  a  half  mile,  and  alight  upon  the  very  tops  of  some  tall 
hickory  trees  on  the  skirts  of  a  forest.  They  had  been  suddenly 
alarmed  by  a  firearm's  discharge;  and  yet  these  birds  had  been 
notorious  for  several  years  as  being  more  than  clumsy  flyers,  a  fact 
that  had  been  noted  as  they  went  to  roost  at  night.  These,  however, 
are  simply  cases  wherein  sudden  fright  seems  to  stimulate  the  long 
latent  power,  which  otherwise  the  past  ages  of  disuse  and  in- 
heritance are  slowly  but  permanently  abrogating. 

Pelvic  limb.  Much  that  I  have  stated  in  the  foregoing  para- 
graphs with  respect  to  the  skeleton  of  the  arm,  applies  with  equal 
force  to  the  leg;  though  in  domestic  chickens  there  is  every  reason 
to  believe  that  this  latter  part  of  the  skeleton  will  tend  in  time 
rather  to  become  stronger  than  otherwise,  from  greater  use. 

The  wild  cock  G  .  ib  a  n  k  i  v  a  has  a  femur  of  a  form  and  size 
as  we  have  represented  it  in  two  views  in  figures  21  and  22.  It 
will  be  seen  that  the  trochanterian  crest  is  very  prominent,  and  in- 
clined to  arch  over  the  summit  of  the  bone.  Some  semblance  of  a 
neck  supports  the  "  caput  femoris,"  which  latter  is  but  feebly 
marked,-  at  the  usual  site,  by  a  small  pit  for  the  ligamentum  teres. 
Adown  the  shaft  we  note  the  usual  muscular  lines,  and  this  part  of 
the  femur  is  much  bowed  to  the  front,  and  for  its  middle  third,  at 
least,  is  cylindrical  in  form.  The  external  condyle  is  the  larger,  and 
situated  lower  on  the  shaft,  being  cleft  as  usual  posteriorly,  to 
admit  in  articulation  the  head  of  the  fibula.  The  femur,  as  in  the 
case  with  all  the  other  bones  of  the  pelvic  limb  of  this  bird,  is  non- 
pneumatic. 

A  sizable,  transversely  elongated  patella  is  present  [fig.  29]. 

Tibiotarsus  has  its  cnemial  crest  but  slightly  elevated  above  its 
summit,  while  the  pro-  and  ectocnemial  processes  are  low,  twisted 
to  the  outer  aspect,  and  soon  merge  into  the  shaft  in  front.  This 
latter  is  nearly  straight,  subelliptical  upon  mid  section,  and  longi- 
tudinally furrowed  for  its  lower  third,  anteriorly.     In  the  male,  the 
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fibular  ridge  is  nearly  two  centimeters  in  length,  and  occupies  the 
greater  part  of  the  upper  third  of  the  shaft,  on  its  outer  aspect. 


Fig.   21   Left    femur    of     G  .     b  a  n  k  i  v  a  ,     seen    upon     its    inner    surface 

Fig.   22   Same  bone  as   shown  in   figure  21,   and  viewed   upon   its  anterior  surface 

Fig.  23  Left  tarsometatarsus  of  G  .  b  a  n  k  i  v  a  ;  its  mesial  aspect,  showing  the 
osseous   core   upon    its    shaft   of   the   short  conical    "  s;iur  "   of   tliis   species   of  Jungle   fowl 

Fig.   24  Same   lone   as   shown   in    figure   23;   its   anterior   surface 

Fig.  25  Direct  under  view  of  the  distal  extremity  of  the  same  bone  shown  in  figures 
23   and    24 

Fig.   26   Summit    of    right    tarsometatarsus,    G  .    b  a  n  k  i  v  a 

Fig.  27  Summit    of    right    tibia    and    fibula,    G.    bankiva 

Fig.   28  Anterior    view,    left    tibia    and    fibula,     G  .    bankiva 

Fig.  29  Left  patella,  seen  from  in  front,  from  the  skeleton  of  the  same  bird;  its 
upper    surface   uppermost   in    the   figure 

Fig.  30  Outer  surface  of  left  tibia  and  fibula  of  G  .  b^a  n  k  i  v  a  ;  same  bone  as 
shown    in    figure    28 


Distally,  and  in  front,  we  find  the  usual  little  osseous  bridge  for 
tendinal  confinement,  just  above  the  condyles.     Of  these  latter,  the 
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outer  is  the  thicker  and  most  rounded,  while  posteriorly  the  sur- 
faces of  both  merge  together. 

In  the  fibula,  the  head  is  large  and  produced  backward.  The 
bone  never  anchyloses  with  the  tibiotarsus  in  this  species,  and 
after  passing-  the  fibular  ridge,  dwindles  to  a  mere  thread,  being 
produced  to  a  point  something  over  a  centimeter  above  the  ex- 
ternal condyle  of  the  main  bone  of  the  leg  [fig.  27,  28,  29]. 

Ever  full  of  interest  to  the  ornithotomist,  the  tarsometatarsus  in 
G  .  b  a  n  k  i  V  a  is  the  more  especially  so,  on  account  of  the  conical 
osseous  calcar  which  is  firmly  anchylosed  to  the  roughened  longi- 
tudinal line  and  to  the  shaft  at  the  lower  third  of  its  length. 

To  its  base  and  mesial  aspect  this  calcar  or  bony  spur  core  is  worn 
absolutely  smooth  and  shiny  by  the  constant  chafing  of  the  ossified 
neighboring  tendons  which  bear  against  it  during  the  life  of  the 
bird.  The  "  hypotarsus  "  of  this  bone  is  roughly  cubical  in  form , 
has  one  complete,  perforating  tendinal  passage  to  its  inner  aspect, 
posterior  to  which  the  longitudinal  margin,  mesiad,  is  thickened  and 
terminated  below  as  a  sharpened  process  [fig.  23].  For  the  rest, 
to  its  outer  side,  two  faint  tendinal  grooves  traverse  it  lengthwise. 
Anteriorly,  the  tarsometatarsus  is  guttered  out  for  the  full  length  of 
its  shaft —  faintly  so  for  its  distal  moiety,  conspicuously  so,  prox- 
imad  —  the  latter  gradually  shallowing  as  we  pass  from  above, 
downward    [fig.   24]. 

At  the  lower  end  of  the  bone  we  find  the  usual  arterial  foramen 
perforating  it;  and  trochleae  here  are  large  and  prominent  [fig.  25]. 
A  distinct  facet  is  seen  above  the  inner  one,  intended  for  the  articu- 
lation of  the  rather  large  "  accessory  metatarsal  "  of  this  fowl. 


COMPARATIVE    LENGTHS  IN  CENTIMETERS    OF    BONES 
IN  PECTORAL  AND  PELVIC  LIMBS 


MALE 


FEMALE 


Length  of  humerus 

Length  of  ulna 

Length  of  radius 

Length  of  metacarpus 

Leagth  of  pollex  digit 

Length  of  pinion  including  the  phalanges  of  digit. 

Length  of  femur 

Length  of  tibiotarsus 

Length  of  fibula 

Length  of  tarsometatarsus 

Length  of  basal  joint  of  hallux 

Length  of  basal  joint  of  mid  anterior  toe 

Total  length  of   mid  toe 


6. 
6, 
5- 
,3  . 
I . 

S. 

?• 

10. 

7. 
7. 
I . 
I . 
5- 


.6 
.4 
.8 
.0 

•  3 
.0 
.  2 
.6 
.0 

•  7 
.  o 
.4 
•3 


Coming  next  to  the  skeleton  of  pes  in  this  wild  G  .  b  a  n  k  i  v  a  , 
we  find  the  arrangement  of  the  osseous  phalanges  of  the  several 
digit?  to  be  upon  the  most  normal  plan  of  2,  3.  4  and  5.  reckoning 
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from  hallux  to  fourth  toe  inclusive,  while  the  ungual  joints  are  in 
each  case  strong  and  powerfully  curved,  and  taken  as  a'  whole,  al- 
though ofifering  nothing  of  particular  note,  the  skeletal  podal  struc- 
ture of  G  .  b  a  n  k  i  V  a  unmistakably  denotes  the  predominance  of 
its  rasorial  habits  over  any  arboreal  proclivities  it  may  possess. 

So  much  for  the  skeleton  of  the  species  of  Gallus,  from  which 
during  the  long  ages  gone  by,  all  of  our  domestic  species  have  been 
most  undoubtedly  derived,  and  that  by  the  action  of  laws  and 
processes  of  which  we  today  have  some  good  strong  inkling,  but 
of  which  we  are  by  no  means  thoroughly  informed. 

The  description  just  given  of  the  osteology  of  G.  bankiva, 
with  the  figures  illustrating  it,  will  very  materially  assist  us  to  com- 
prehend the  nature  or  morphology  of  the  skeleton  in  any  of  our 
United  States  Gallinae,  or  indeed  in  the  majority  of  those  in  any 
other  part  of  the  world,  for  as  I  have  before  remarked,  funda- 
mentally, the  same  essential  plan  is  repeated  in  the  skeleton  of  any 
one  of  the  true  galline  types. 

For  instance,  all  the  main  or  salient  skeletal  characters  of  Gallus, 
irrespective  of  the  question  of  size,  are  to  be  seen  in  any  of  our 
Perdicinae,  or  the  Quail  partridges.  Take  for  example  a  skeleton 
of  C  o  1  i  n  u  s  V  i  r  g  i  n  i  a  n  u  s  .^  Skull  [see  pL  2,  fig.  13] ,  man- 
dible, and  hyoidean  apparatus  are  all  very  chickenlike,  as  are  the 
ossifications  of  the  organs  of  special  sense.  The  Quail,  however, 
has  the  superior  mandible  relatively  shorter,  its  anterior  apex  more 
produced  and  decurved,  and  the  narial  apertures  more  circular. 
The  transverse  craniofacial  line  or  region  is  also  decidedly  more  pit- 
like ;  either  pars  plana  ossifies  rather  better  ;  the  squamosal  and  post- 
frontal  processes  are  thoroughly  united  at  their  anterior  ends,  and 
are  then  further  produced  as  a  sharp,  laminated  apophysis.  The 
vomer  may  or  may  not  ossify  in  Colinus,  and  is  invariably  very 
small  when  present. 

Passing  to  the  sternum  and  the  bones  of  the  shoulder  girdle,  we 
find  an  even  more  striking  agreement  in  their  general  pattern, 
though  in  Colinus  the  scapulae  are  remarkably  slender  and  long, 
while  the  delicate  costal  processes  of  its  sternum  are  greatly  pro- 
duced. A  few  insignificant  differences  also  characterize  the  re- 
mainder of  the  skeletons  in  these  two  fowls,  but  substantially  the 
plan  of  structure  is  the  same.  Relatively,  the  pelvis  of  Colinus  is 
longer  and  narrower  than  it  is  in  Gallus,  and  it  is  surprising  how 

'  The  specimen    I    have    at   hand   is    C.    v.    texanus    from   the    Rio    Grande   valley, 
collected   for  me   in    1880. 
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closely  they  are  modeled  after  each  other.     The  postpnljis  in  the 
quail  has  a  greater  tendency  to  become  aborted. 

The  skeleton  of  Colinus  may  almost  be  said  to  be  repeated  in  the 
California  quail  partridges  (L.  c  a  1  i  f  o  r  n  i  c  u  s)  ;^  in  the  latter 
form,  however,  the  main  dififerences  are  again  seen  in  the  pelvis 
[pi.  5,  fig.  25],  where  it  once  more  becomes  relatively  much 
shorter  and  broader,  more  nearly  approaching  the  pattern  of  the 
pelvis,  as  seen  among  some  of  the  grouse.  The  postpubis  on 
either  side  has  very  nearly  disappeared,  and  the  hinder  free  ends  of 
these  bones,  in  this  species,  are  abruptly  crooked  upward  in  a  very 
remarkable  fashion. 

Xot  including  the  pygostyle,  there  usually  are  but  four  free  caudal 
vertebrae  in  the  tail  of  any  species  of  the  Perdicinae.  This  is  a  re- 
duction compared  with  what  we  found  in   G.  b  a  n  k  i  v  a. 

My  cabinet  also  affords  specimens  of  skeletons  of  C  a  1 1  i  p  e  p  1  a 
s  q  u  a  m  a  t  a  ;  a  great  many  of  the  eastern  quail  (C  .  v  i  r  - 
g  i  n  i  a  n  u  s  )  ,  and  C  y  r  ton}-  x  m  .  m  e  a  r  n  s  i  ,  and  others. 
The  same  general  plan  of  osseous  structure  obtains  throughout  all 
of  these.  The  lacrymal  bones  are  markedly  small  in  Cyrtonyx  [pi. 
I,  fig.  8],  while  the  pit  at  the  craniofacial  region  is  well  marked,  and 
still  more  so  in    O  r  e  o  r  t  y  x   p  i  c  t  u  s  . 

The  humerus  among  the  Perdicinae  is  a  highly  pneumatic  bone, 
and  the  pneumatic  fossa  is  large  and  deep.  Another  deep  fossa  is 
seen  on  the  anconal  aspect  of  that  bone  among  quails,  just  be- 
yond the  humeral  head.  It  appears  occasionally  to  have  pneumatic 
openings  at  the  bottom  of  it,  and  is  a  very  distinctive  character  of 
the  Perdicinae,  being  invariably  absent  in  Gallus  and  the  grouse.  It 
is  seen  well  marked  in  Coturnix. 

C  o  t  u  r  n  i  X  d  a  c  t  y  1  i  s  o  n  a  n  s  presents  some  interesting 
characters  in  its  skeleton,  inasmuch  as  all  the  cranial  portion  of  its 
skull  much  resembles  that  part  in  our  Perdicinae,  whereas  its 
superior  osseous  mandible  is  much  more  after  the  order  of  Gallus 
and  Tetraoninae.  A  large  ramal  vacuity  is  to  be  seen  in  either 
ramus  of  the  mandible.  I  have  never  found  this  among  our  quail 
partridges.  Its  pelvis,  having  the  general  form  of  that  bone  in 
Colinus,  is  at  once  distinguished  from  it  by  the  very  o])en  double 
row  of  interdiapophysial  foramina,  one  on  either  side  of  the  body  of 
the  sacrum.     They  are  closed  in  Colinus. 

^  I  am  indebted  to  the  late  Mr  C.  S.  Allen  of  Xicasio,  California  for  specimens  of 
this  bird    (male  and   female). 
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Cotuniix  also  has  a  very  large  prepubis,  while  its  postpubis  is 
nearly  all  aborted,  only  the  anterior  and  posterior  ends  remaining. 

This  quail  is  also  remarkable  for  possessing  seven  free  caudal 
vertebrae,  in  addition  to  its  stumpy  pygostyle.  Its  scapulae  are  very 
long  and  very  narrow  ;  their  posterior  ends  reaching  as  far  back  as 
the  ilia.  Its  sternum  agrees  with  our  Perdicinae,  but  is  relatively 
shorter,  with  the  external  pair  of  xiphoidal  prolongations  stouter 
and  their  free  extremities  more  expanded.  Anteriorly  it  is  much 
scooped  out  to  make  room  for  the  large  hypocleidium  of  the  furcula ; 
but  its  border  there  does  not  exhibit  the  vertical,  median  grooving  as 
well  marked  as  we  find  it  in  Colinus  and  other  related  forms.  The 
pattern  of  its  sternal  manubrium  is  also  different,  as  its  lower  an- 
terior angle  is  produced  and  pointed ;  this  does  not  even  agree  with 
the  grouse  or  with  G  .  b  a  n  k  i  v  a  .  We  find  in  its  spinal  column 
15  free  vertebrae  before  we  arrive  at  the  piece  formed  by  the  con- 
solidated four  of  the  dorsal  region.  Another  free  one  occurs  be- 
tween this  latter  and  the  pelvis.  Ribs  are  arranged  as  in  other  true 
quails  and  the  Perdicinae. 

The  bones  of  its  wing  are  slightly  longer,  relatively,  than  they 
are  in  Colinus,  and  the  ulna  is  somewhat  more  curved.  Among 
the  quails  the  femur  of  the  pelvic  limb  is  invariably  nonpiicumatic^ 
the  reverse  being  the  case  among  the  grouse  and  the  fowls. 

The  remaining  bones  of  this  extremity  are  never  pneumatic  in 
typical  Gallinae,  any  more  than  are  the  bones  of  the  antibrachium 
and  pinion.  Some  of  the  tendons  in  either  pair  of  limbs  are  very 
prone  to  ossify  in  this  suborder  of  birds,  a  fact  that  may  possibly 
be  explained  in  their  vigorous  flight  and  rasorial  habits. 

Finding  the  skeletons  of  the  Perdicinae  so  much  upon  the  struc- 
tural plan  .of  the  wild  G.  b  a  n  k  i  v  a  ,  we  would  naturally  look 
for  the  skeletons  of  our  other  United  States  Gallinae,  as  the  ptar- 
migans, grouse,  turkeys  and  Ortalis,  still  more  closely  to  approach 
it  in  that  particular,  and  in  this  we  are  not  mistaken,  for  each  and 
all  are  found  to  do  so  in  many  of  their  skeletal  characters.  Never- 
theless we  also  find  that  in  many  of  them  very  marked  departures 
are  to  be  found  in  the  morphology  of  some  of  their  bones. 

Both  C  a  n  a  c  h  i  t  e  s  ( D  e  n  d  r  a  g  a  p  u  s  )  o  b  s  c  u  r  u  s  and 
canadensis  have  a  skull,  with  its  associated  bony  .parts,  very 
much  like  those  structures  in  the  wild  chicken  of  India.  Two  main 
differences  to  be  noticed  are  the  far  greater  length  of  the 
lamelliform  scjuamosal  processes  in  the  grouse,  and  the  existence  in 
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them  of  a  large  ramal  vacuity  in  either  ramus  of  their  lower  jaws. 
Then  their  tympanic  bullae  are  of  a  more  shell-like  form,  and 
more  prominent.  Especially  is  this  the  case  in  C  a  n  a  c  h  i  t  e  s 
canadensis.  Otherwise  the  skeletons  are  quite  similar  to  that 
of  G  .  b  a  n  k  i  V  a  ,  and  the  departures  from  it  are  of  a  very  in- 
significant character.  The  body  of  the  sternum  is  somewhat  broader 
in  the  grouse,  but  the  best  distinctive  character  is  met  with  in  the 
form  of  the  pelvis,  for  that  bone  in  Canachites  is  considerably 
broader  and  more  shallow  than  it  is  in  the  wild  chicken. 

It  is  no  less  remarkable  than  it  is  beautiful  to  discover  these  close 
resemblances  in  skeletal  structure  in  birds  coming  from  countries  so 
widely  separated,  though  it  is  the  cause  of  no  surprise  to  the 
ornithotomist,  who  fully  appreciates  the  fact  that  such  is  ever  the 
case  with  forms  more  or  less  closely  affined,  and  typical  representa- 
tives of  the  group  to  which  they  severally  belong  —  come  from  any 
part  of  the  world  they  may. 

Any  of  the  species  of  the  genus  Bonasa  possess  a  skeleton  which 
is  particularly  noted  for  being  more  delicate  in  structure  than  any 
of  the  other  grouse.  All  the  bones  of  the  skull  in  B  o  n  a  s  a 
u  mb  e  1 1  u  s  [pi.  i,  fig.  2]  are  markedly  slender  and  light,  and  the 
rounded,  bulging  basis  cranii  strongly  remind  us  of  the  correspond- 
ing area  or  region  among  the  Perdicinae.  Its  zygomata,  maxillo- 
palatines,  palatines,  and  premaxillaries  are  all  delicately  propor- 
tioned. In  the  trunk  skeleton,  the  limbs  of  the  os  furcula  are  also 
very  slender  comparatively,  although  the  hypocleidium  is  large. 
The  .body  of  the  sternum  is  very  narrow  as  it  is  in  Gallus  [pi.  5, 
fig.  23],  while  its  xiphoidal  prolongations,  especially  its  innermost 
pair,. are  reduced  to  the  very  slimmest  of  proportions.  The  usual 
bones  for  a  grouse  are  in  it  pneumatic,  and  the  pneumatic  foramina 
are  large.  The  pelvis  in  this,  bird  has  the  general  form  of  that  bone 
as  we  found  it  in  Canachites,  but  is  relatively  somewhat  more  nar- 
row and  rather  longer.  Its  walls  are  thin  in  comparison,  and  con- 
sequently the  entire  structure  is  lighter. 

Of  all  our  Tetraoninae  I  consider  the  representatives  of  the 
genus  Bonasa  more  nearly  related  to  the  Perdicinae  than  any  of 
the  other  grouse  in  the  avifauna  of  this  country.  ]\Iy  convictions 
on  this  point,  however,  have  been  reached  chiefly  through  my  studies 
of  the  osteolog}'  of  the  forms  we  have  under  consideration,  but  I  be- 
lieve they  will  be  supported,  when  a  critical  comparison  comes  to  be 
made,  by  the  remaining  systems  of  their  economy. 
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Next  we  pass  to  an  investigation  of  the  osteolog}'  of  the  ptar- 
migans, and  in  our  alpine  species,  the  White-tailed  ptarmigan 
(L  a  g  o  p  u  s  1  e  11  c  u  r  u  s),  we  meet  with  another  skeleton,  which 
is  again  seen  to  be  typically  galline,  and  quite  as  much  so  as  is  the 
skeleton  in  G  .  b  a  n  k  i  v  a  itself,  or  in  any  of  the  grouse  we  have 
thus  far  studied  in  this  treatise.  Aside  from  the  question  of  size, 
the  characters  it  presents  as  distinguishing  it  from  the  skeleton  of 
a  specimen  of  C  a  n  a  c  h  i  t  e  s  canadensis,  for  instance,  are 
of  the  most  insignificant  nature.  Its  skull  is  seen  to  be  quite  after  the 
order  of  that  part  of  the  skeleton  in  C  a  n  a  c  h  i  t  e  s  canaden- 
sis, as  are  also  its  sternum,  pelvis,  and  limb  bones.  Indeed  I  am 
inclined  to  think  that  those  two  genera  are  more  or  less  akin  to  each 
other,  certainly  so  in  so  far  as  their  skeletons  seem  to  indicate.  The 
pelvis  offers  us  excellent,  I  was  about  to  say  the  best,  characters  to 
go  by  in  the  skeleton  to  assist  us  in  determining  the  affinities  of  our 
Perdicinae  and  Tetraoninae.  Its  teachings  are  often  evident  at  a 
glance,  and  closer  study  of  the  remaining  parts  of  the  skeletons  of 
the  species  being  compared,  generally  support  them.  Thus  far  it  has 
in  no  instance  failed  me,  when  I  have  first  referred  to  it  for  assist- 
ance in  the  manner  just  mentioned.  ]\Iarked  breadth  of  pelvis 
is  always  associated  in  the  Gallinae  with  a  sternum  having  com- 
paratively the  broader  body,  and  other  skeletal  characters  are  usually 
associated  with  these  two.  G  .  b  a  n  k  i  v  a  has,  comparatively 
speaking,  a  rather  long,  narrow  pelvis,  and  we  find  the  body  of  its 
sternum  very  narrow ;  so  with  Coturnix  among  the  Perdicinae,  and 
others.  On  the  other  hand  Lagopus  leucurus  possesses  an 
unusually  broad  and  somewhat  short  pelvis,  and  its  sternal  body  is 
anything  but  narrow  for  a  tetraonine  form. 

OsteoJogically  the  species  of  the  genus  Tympanuchus,  as  for  ex- 
ample a  m  e  r  i  c  a  n  u  s  or  p  a  1 1  i  d  i  c  i  n  c  t  u  s  (skeletons  of  both 
of  which  I  have  examined),  exhibit  several  notable  departures  from 
the  more  typical  galline  skeleton. 

The  sternum  of  T  y  m  p  a  n  u  c  h  u  s  a  m  e  r  i  c  a  n  u  s  is  espe- 
cially distinguished  for  the  rounded  extremities  of  the  external  pair 
of  xiphoidal  prolong'ations. 

Still  more  remarkable  is  the  pelvis  of  this  Prairie  hen,  which  is 
very  broad,  very  large,  and  inclined  to  be  massive.  Anteriorly  its 
broad  ilia  are  rounded,  and  they  meet  very  firmly  over  the  sacral 
crista  mesially.  Mewed  from  above,  we  are  to  note  that  the  ilia 
are  very  distinctly  separated  from  the  outer  margin,  on  either  side 
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of  the  postacetabular  portion  of  the  sacrum.  External  to  these 
gaping  sacroiliac  sutures,  the  ilia  themselves  are  broad  and  flat,  and 
slope  away  upon  either  side.  Laterally,  their  rounded  borders  be- 
come thickened,  and  are  remarkable  from  the  fact  that  either  one  of 
them  far  overhangs  the  side  of  the  pelvis,  even  extending  out- 
ward very  considerably  beyond  the  slender  postpubic  element. 
This  latter  is  short  behind,  and  extends  but  very  little  beyond  the 
ischium  in  that  locality.  There  are  i6  vertebrae  firmly  fused  to- 
gether in  the  sacrum  of  T  y  m  p  a  n  u  c  h  u  s  a  m  e  r  i  c  a  n  u  s  . 
Altogether,  the  pelvis  of  this  species  is  quite  unique  for  a  grouse, 
and  very  different  indeed  from  anything  we  have  among  our 
tetraonine  types,  with  perhaps  the  exception  of  Pediocaetes,  the 
species  of  which  genus  seem  to  approach  the  Prairie  or  Heath  hens 
in  the  pattern  of  their  pelves,  as  they  do  less  in  some  other  partic- 
ulars. 

T  y  m  p  a  n  u  c  h  u  s  a  m  e  r  i  c  a  n  u  s  has  still  another  remark- 
able skeletal  peculiarity.  The  bodies  of  its  ribs  are  very  broad  and 
flat,  being  laterally  compressed,  and  in  the  same  plane  with  the 
large,  quadrate  epipleural  appendages.  These  broadened  ribs  with 
their  large  processes  are  best  developed  in  the  mid  dorsal  series, 
as  we  would  naturally  expect.  And  the  superior  ends  of  the  costal 
ribs  that  belong  to,  or  rather  articulate  with,  these  vertebral  ribs  are 
likewise  broadened,  and  these  characters  of  the  ribs  are  often  found 
in  skeletons  of  Pediocaetes  phasianellus  Colum- 
bia n  u  s  ,  but  not  nearly  so  broad  as  they  are  in  Tympanuchus. 
Normally,  these  two  grouse  seem  to  possess  as  many  as  six  free 
caudal  vertebrae  in  addition  to  the  pygostyle  ;  B  o  n  a  s  a  u  m  - 
b  e  1 1  u  s  may  sometimes  possess  as  many  free  ones ;  otherwise  the 
rule  is  generally  five. 

With  all  the  galline  characters  apparent,  the  limb  bones  in  the 
representatives  of  the  genus  Tympanuchus  are  unusually  stout  and 
inclined  to  be  massive  for  a  grouse.  In  the  skeleton  of  the  wing, 
the  humerus  is  the  only  bone  tliat  is  pneumatic,  while  in  the  leg 
pneumaticity  is  not  only  fully  enjoyed  by  the  femur,  but  apparently 
also  by  the  proximal  third  of  the  tibiotarsus.  Most  of  the  rest  of  the 
skeleton  is  pneumatic  in  this  genus,  and  the  pneumatic  scapula  of 
either  side  exhibits  a  peculiar  dilatation  at  its  distal  extremity. 
Both  OS  furcula  and  the  coracoids  are  essentially  galline.  and  pre- 
sent but  few  distinctive  characters.  A  coracoid  as  compared  with 
that  bone  in  G  .  b  a  n  k  i  v  a  shows  its  sternal  end  to  be  m.ore 
expanded,  and  the  processes  there  seen,  rather  more  conspicuous. 
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The  form  of  the  broadened  Y  of  the  os  furcula  in  those  two  birds 
is  ahnost  identical,  but  the  hypocleidium  of  that  bone  in  Tym- 
panuchus  is  far  larger  than  it  is  in    G  .   b  a  n  k  i  v  a  . 

I  have  carefully  examined  and  compared  skeletons  of  the  species 
and  subspecies  of  the  genus  Pediocaetes,  and  several  of  the  char- 
acters they  present  are  already  given  above.  In  Pediocaetes 
p  h  a  s  i  a  n  e  1 1  u  s  c  o  1  u  m  b  i  a  n  u  s  the  skull,  sternum  and  limb 
bones  essentially  agree  with  the  corresponding  structures  in  our 
other  typical  grouse,  and  I  have  already  stated  that  in  the  matter 
of  its  pelvis,  ribs,  and  vertebral  column,  it  is  at  variance  with  them, 
and  in  those  particulars  more  nearly  like  Tympanuchus. 

Pediocaetes  is  remarkable  for  having  a  comparatively  long 
femur,  and  a  relatively  short  tibiotarsus.  ■  This  character  is  also 
apparent  in  species  of  Tympanuchus,  though  not  quite  so  well 
marked.  It  is  also  more  or  less  evident  in  Bonasa  and  other  forms. 
The  OS  furcula  of  Pediocaetes  is  deserving  of  a  passing  word,  for 
although  it  has  the  general  galline  pattern,  it  is  nevertheless  char- 
acterized by  the  shortness  of  its  clavicular  limbs  and  its  long  and 
narrow  hypocleidium,  which  latter  lies  nearly  in  the  same  plane  with 
the  former. 

A  splendid  example  of  the  gallinaceous  skeleton  is  seen  in  that 
of  Centrocercus  urophasianus  [pi.  2,  fig.  14,  15,  16 ; 
pi.  7,  fig.  31],  the  Sage  cock  of  the  western  plains.  I  have  killed 
scores  of  those  noble  birds,  and  taken  them  at  all  ages.  In  con- 
sequence a  fine  series  of  their  skeletons  is  before  me  at  the  present 
writing. 

The  cranial  portion  of  the  skull  in  an  old  Sage  cock  [pi.  2,  fig.  14] 
is  massive  and  dense,  and  the  basis  cranii  with  the  plane  of  the 
foramen  magnum  face  more  directly  posteriorly  than  is  the  rule 
among  our  grouse.  Shell-like  and  capacious  tympanic  bullae  sur- 
round large  aural  apertures,  one  upon  either  side.  At  the  side  of 
the  skull  the  long,  acute,  and  lamelliform  squamosal  process  is  con- 
spicuous ;  and  at  its  outer  edge,  rather  above  its  middle,  there  fuses 
Avith  it  the  end  of  the  postfrontal  apophysis.  The  two  surround 
an  elliptical  foramen.  The  interorbital  septum  in  this  bird  is  usu- 
ally nearly  or  quite  entire,  and  the  pars  planae  are  fairly  well  de- 
veloped. In  the  facial  region,  the  combined  premaxillaries  remain 
more  or  less  free  from  the  other  bones  of  the  face  throughout  life. 
External  narial  apertures  are  conspicuously  large,  and  the  rhinal 
chambers  ample  and  much  exposed  in  the  dried  skull.     Anteriorly, 
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the  Eustachian  apertures  are  invariably  double,  the  separate  tubes, 
in  the  skull,  opening  in  that  situation  about  a  millimeter,  or  rather 
more,  apart. 

The  mandible  of  the  Sage  cock  is  comparatively  slender.  The 
rami  are  shallow,  the  ramal  vacuities  small,  but  the  posterior  angular 
processes  long  and  acute. 

Nothing  especially  peculiar  characterizes  the  chain  of  vertebrae 
in  this  large  fowl,  and  in  a  former  memoir  I  presented  a  drawing 
of  the  massive  consolidated  dorsal  vertebrae. 

The  pelvis  is  remarkably  broad,  capacious  [pi.  7,  fig.  31],  and 
at  the  same  time  compressed  in  the  vertical  direction.  Prepubic 
spines  are  nearly  aborted,  while  the  postpubic  ones  are  produced 
behind,  and  somewhat  expanded  at  their  extremities.  Viewed  su- 
periorly, the  general  pattern  of  the  pelvis  in  Centrocercus  agrees 
with  that  bone  as  we  find  it  in  the  various  species  of  Lagopus; 
and  in  this  particular  those  genera  seem  to  approach  the  genus 
Canachites.  Relatively,  the  body  of  the  sternum  in  the  Sage  cock 
is  broad,  but  with  its  broad  pelvis  this  is  what  we  would  naturally 
look  for,  after  the  rule  we  have  given  above.  Figures  53,  54 
and  56  of  ni}-  Hayden  Survey  memoirs  show  very  well  the  method 
of  development  of  the  sternum  in  Centrocercus,  from  several  ossific 
centers,  a  method  of  development  which  holds  true  for  this  bone 
throughout  the  typical  gallinaceous  series.  Later  on  ossific  centers 
appear  in  the  expanded  posterior  ends  of  the  xiphoidal  prolonga- 
tions, and  these  are  duly  exhibited  in  the  aforesaid  figures.  In  the 
chick  of  Centrocercus,  a  few  days  old,  the  sternal  body  is  nearly 
circular,  and  the  five  centers  of  ossification  eminently  distinct;  and 
the  carina,  thus  far,  is  only  preformed  in  bone  anteriorly.  During 
the  chick's  life  it  dips  well  down  between  the  tender  pectoral 
muscles. 

As  further  descriptive  of  this  bone,  I  remarked  in  my  earlier 
memoir  entitled  Osteology  of  the  North  American  Tetraonidac, 
that  the  manubrium,  now  only  in  cartilage,  has  at  this  early  date 
no  evidence  of  the  foramen  that  later  joins  the  coracoidal  grooves. 
As  to  the  rest,  bands  of  delicate  membranous  tissue  bind  them 
loosely  together.  The  sternum  in  a  bird  of  several  months'  growth 
is,  as  I  have  already  said,  shown  in  figure  56  of  my  memoir  above 
cited.  Here  the  bone  is  rapidly  assuming  the  shape  it  is  destined 
to  retain  during  later  life.  The  body  and  with  it  the  keel  is  ex- 
tended by  generous  deposition  of  bone  tissue  at  its  margins,  prin- 
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cipally  at  the  mid  xiphoidal  prolongation.  The  manubrium,  still  in 
cartilage,  we  find  pierced  at  its  base  by  the  foramen  just  alluded 
to,  and  a  rim  of  the  same  material  runs  about  the  anterior  border 
of  the  lophosteon,  while  a  rapidly  diminishing  band  also  connects 
the  elements  known  at  this  stage  as  the  pleurosteon,  and  the  metos- 
teon.  In  cases  where  severe  maceration  is  resorted  to  with  this 
bone,  in  still  older  specimens,  in  which  the  sutures  are  not  suspected, 
these  parts  will  still  separate  about  the  original  points  of  ultimate 
union. 

On  the  reverse  side  of  the  bone  we  find  that  even  at  this  stage 
it  is  deeply  perforated  by  the  pneumatic  foramen  at  a  point  imme- 
diately over  the  carinal  ridge. 

In  the  adult  the  sternum  is  highly  pneumatic,  air  having  access 
to  it  through  such  apertures  not  only  at  this  point  but  also  in  the 
costal  borders  between  the  sternal  ribs,  and  by  a  single  foramen 
in  the  groove,  posterior  to  the  manubrial  process,  mesiad. 

In  old  males  of  this  species,  the  sternum  may  attain  a  total  length 
of  14  centimeters ;  I  have  never  seen  it  larger  than  that,  and  it  is 
not  exceeded  in  size  by  any  other  grouse  in  this  coimtry. 

Passing  to  the  bones  of  the  shoulder  girdle  in  Centrocercus,  we 
are  struck  with  its  comparatively  short  scapulae,  and  its  peculiar 
OS  furcula,  wherein  the  clavicular  limbs  closely  approach  each 
other,  being  at  the  same  time  nearly  parallel ;  while  produced 
directly  downward,  below,  is  the  long  hypocleidium,  which  is  ex- 
panded, as  usual,  posteriorly.  Of  these  bones,  only  the  large  cora- 
coids  seem  to  enjoy  pneumaticity. 

The  bones  of  the  shoulder  girdle  are  all  well  advanced  in  ossifica- 
tion in  the  young  chick,  but  do  not  exhibit  their  salient  characters 
until  a  bird  is  pretty  well  along  in  age ;  this  applies  more  particularly 
to  the  muscular  lines  on  the  shafts,  the  base  of  the  coracoids,  and  the 
clubbed  extremities  of  the  scapulae.   . 

The  OS  humero-scapulare  does  not  develop  in  bone  in  any  of  the 
Gallinae  in  our  avifauna.  A  firm  piece  of  inelastic  cartilage  is 
found  to  exist  in  its  place,  which  ser^^es  to  increase  the  articular  sur- 
face of  the  glenoid  cavity  of  the  shoulder  joint.  Centrocercus  pos- 
sesses a  humerus  which  in  the  matter  of  size  is  in  due  keeping  with 
the  rest  of  the  bird's  skeleton.  It  presents  all  the  ordinary  ornithic 
characters  of  this  bone  of  the  pectoral  limb,  as  they  are  to  be  found 
among  the  Carinatae  generally.  Its  usual  sigmoidal  curves  are  fairly 
well  pronounced,  and  its  shaft  is  somewhat  compressed  from  side  to 
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side.  The  pneumatic  fossa  is  very  capacious,  while  its  internal 
walls  are  studded  with  small  pneumatic  foramina.  The  humeral 
head  is  large  and  tuberous,  and  is  separated  from  the  ulnar  crest  by 
a  transverse  and  deep  valley.  A  rather  short  and  small  radial  crest 
is  bent  abruptly  palmad.  At  the  distal  end  of  the  bone  prominent 
"  oblique  "  and  "  ulnar  tubercles  "  are  to  be  seen.  The  olecranon 
fossa  is  rather  shallow  in  tlie  humerus  of  Centrocercus,  not  being 
as  well  marked  as  it  is  among  the  Perdicinae.  Few  or  no  distinctive 
points  are  to  be  found  upon  this  bone  among  the  Tetraoninae,  except 
in  the  matter  of  size;  Tympanuchus,  which  has  rather  a  heavy 
skeleton,  has  a  humerus  which  is  moderately  robust  in  accordance. 

The  radius  of  a  large  cock  Centrocercus  has  a  length  of  lo  centi- 
meters, the  bone  presenting  us  with  no  peculiar  characters.  Ulna  is 
still  longer,  measuring  a  fraction  over  1 1  centimeters.  It  is  a  stout 
bone  with  massive  extremities,  and  presents  a  row  of  papillae 
down  its  shaft.  In  the  adult  we  find  the  two  usual  ossicles,  the 
radiale  and  the  ulnare  composing  the  wrist  joint,  and  a  faithful 
representation  of  the  carpometacarpus  as  well  as  all  the  other 
bones  mentioned  is  given  in  my  Hayden  papers.  Short  pollex 
digit  may  occasionally  support  a  diminutive  claw,  but  it  does  not 
always  come  through  the  integuments  which  cover  the  phalanx. 
The  process  on  the  back  of  the  shaft  of  the  index  metacarpal  I  here 
propose  to  call  the  indicial  process,  and  will  have  something  to  say 
about  it  further  along.  Posteriorly,  the  proximal  joint  of  index 
digit  is  considerably  expanded,  and  is  imperforate.  A  stout  tri- 
hedral joint  completes  the  finger  in  question ;  while  a  stumpy,  com- 
pressed phalanx  belongs  to  the  medius  digit. 

W.  K.  Parker  published  an  admirable  memoir  in  1888  in  the 
Philosophical  Transactions  of  the  Royal  Society  of  London,  en- 
titled "  On  the  Structure  and  Development  of  the  Wing  in  the  Com- 
mon Fowl."  In  the  present  connection  I  will  quote  somewhat  ex- 
tensively from  that  paper,  and  alter  the  letters  of  reference  so  as  to 
make  them  as  far  as  possible  referable  to  my  figures  57,  58  and  59 
[p.  706],  plate  7,  of  my  memoir  on  the  "Osteology  of  the  North 
American  Tetraonidae  "  which  appeared  in  the  Tzvclfth  Annual  Re- 
port of  the  United  States  Geological  and  Geographical  Survey  of 
the  Territories  (F.  V.  Hayden),  part  i,  Washington,  1883.  Parkei 
says : 

I  find  that  the  two  persistent  carpals  of  the  bird's  wing,  the  radiale 
and  ulnare  of  authors,  show  evidence  of  being  compound  structures, 
probably  containing  within  themselves  remnants  of  an  intermedium 
and  a  centrale. 
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Next,  I  have  traced  the  development  of  the  three  metacarpal 
bones,  with  their  changes  in  form  and  in  position.  In  connection 
with  them  I  find  certain  small  cartilaginous  elements,  which  soon  lose 
their  independence,  but  leave  traces  in  the  full  grown  wing,  viz  (a) 
a  cartilage  to  the  radial  side  of  the  first  metacarpal,  in  the  position 
occupied  by  the  spur  of  many  birds,  which  calls  to  mind  the  pre- 
pollex  described  by  Bardeleben,  Kehrer,  and  others,  in  amphibians, 
reptiles,  and  even  mammals;^  (^)  a  cartilage  to  the  ulnar  side  of  the 
third  digit,  which  probably  is  a  remnant  of  the  aborted  fourth  digit; 
and  (c)  certain  cartilages  of  more  doubtful  nature  developed  in  con- 
nection with  the  index  finger,  to  its  ulnar  side,  and  afterwards  fus- 
ing with  it.^ 

Lastly,  I  have  made  new  observations  on  the  small  distal  phalanges 
in  the  fowl  and  other  birds,  and  on  the  rudimentary  nails  and  claws 
of  the  second  and  third  digits;  and  I  have  added  a  short  revision  of 
the  structure  of  the  wing  through  the  Ratitae. 

In  the  distal  region  of  the  carpus  the  fowl  shows  at  no  period 
more  than  three  separate  elements.  In  this  earliest  (7-day)  stage, 
two  only  are  recognizable  [fig.  59,  om  and  s].  The  larger  of 
these  two  lies  in  the  middle  of  the  carpus,  and  is  in  contrast  both 
with  the  intermedioradiale  (radiale)  and  the  centraloulnare  (ulnare). 
Its  distal  surface  forms  a  concavity  to  receive  the  base  of  the  second 
digit.  An  evident  crowding  of  cells  in  the  embryonic  cartilage 
towards  its  radial  side  is  the  beginning  of  the  formation  of  the  first 
carpale  [fig.  59,  8],  which  will  be  seen  distinctly  in  the  next  stage. 
The  third  carpale  [in  the  upper  part  of  a  in  fig.  57  and  59,  Parker 
makes  another  ossification]  is  already  distinct,  lying  in  close  relation 
w'ith  the  base  of  the  third  digit. 

In  the  next  stage,  on  the  8th  day  of  incubation,  the  various  carpal 
elements  are  all  more  solid  and  definite  in  form.  The  centraloulnare 
is  becoming  bilobate,  and  has  increased  considerably  in  relative  size ; 
so  as  to  be  little  less  than  the  intermedioradiale.  The  three  distal 
carpalia  are-  now  all  distinct,  the  middle  one  being  still  the  largest, 
the  inner  the  least. 

In  a  chicken  three  quarters  of  a  year  old  the  wing  is  still  far 
from  perfect  .  .  .  [while]  in  the  full  grown  hen  all  the  origi- 
nal outlines  of  the  distal  carpals  have  become  obliterated  [p.  388]. 

In  the  chick  of  the  7th  day  the  three  metacarpals  are  completely 
separate.  That  of  the  pollex  is  about  one  third  the  length  of  the 
next  in  order,  and  is  unossified  ...  In  the  chick  of  a 
month  old  the  first  metacarpal  is  well  ossified,  and  coalescing  with 
its  larger  neighbors. 

In  very  many  birds  (most  Gallinacei,  many  Passerines,  etc.)  the 
interosseous  space  between  the  metacarpals  of  the  index  and  third 

'  Parker  peems  to  have  overlooked  the  fact  that  as  long  ago  as  1883.  the  present 
wri'er  described  and  figured  those  additional  osseous  centers  in  the  carpus  of  the 
Gallinae,  in  his  Osteology  of  the  North  American  Tetraonidae,  to  which  reference  has 
just    been   madf   above. 

*  See  the  indicial  process  of  the  present  writer's  figure  as  above  cited,  figure  58  of 
plate  7  of  the  Osteology  of  the  North  American  Tetraonidae.  These  are  the  figures 
quoted  above  in   making  the   comparisons  with   Parker's   work. 
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finger  is  partially  crossed  by  a  bony  process  jutting  out  from  the 
former  bone  [fig.  58,  ip].  It  is  connected  with  the  insertion  of  the 
extensor  carpiulnaris. 

This  is  the  indicia!  process  of  the  present  writer.  It  appears  on 
the  loth  day  in  the  chick  of  the  fowl,  being  preformed  in  true 
cartilage ;  and  it  may  or  may  not  have  a  separate  center  of  ossifica- 
tion. By  some  it  has  been  considered  a  rudimentary  metacarpal  of 
an  aborted  middle  finger,  but  its  morphology  is  not  as  yet  quite 
clearly  made  out.  There  are  still  other  vestigial  ossifications  in  the 
manus  of  the  fowl,  which  also  probably  occur  in  the  Tetraoninae 
generally.  Some  of  these  have  also  been  described  by  Parker  in 
the  memoir  from  which  we  have  been  quoting,  and  are  well  worthy 
of  the  examination  of  the  comparative  embryologist. 

In  speaking. of  the  phalanges,  Parker  further  says: 

Passing  to  the  young  fowl,  three  quarters  of  a  year  old,  we  find 
the  distal  phalanx  of  the  pollex  now  .forming  the  bony  core  of  a 
claw.  That  of  the  index  is  a  mere  rough  point,  without  a  separate 
bony  center,  aiid  that  of  the  third  digit  has  disappeared. 

In  the  partridge,  on  the  fourth  or  fifth  day  of  incubation,  a  claw 
is  also  to  be  seen  on  the  distal  phalanx  of  the  pollex,  which,  how- 
ever, is  unossified. 

In  the  ripe  embryo  of  the  quail,  the  claw  of  the  pollex  is  dis- 
tinct; the  distal  phalanx  of  the  index  is  scarcely  separate;  and  the 
third  digit  has  only  a  single  phalanx. 

In  the  ripe  embryo  of  G  a  1 1  u  s  s  o  n  n  e  r  a  t  i  i ,  the  distal 
phalanx  of  the  pollex  is  a  well  developed  ungual  hook,  with  a  horny 
sheath  or  claw. 

In  the  turkey  (embryo,  half  ripe),  the  distal  segment  of  the  pollex 
has  a  spatulate  form,  which  form  in  P  h  a  s  i  a  n  u  s  versicolor 
(two  fifths  ripe)  appears  as  a  subcircular  disk.  In  the  latter  species 
the  distal  segment  of  the  second  digit  is  also  an  oval  flat  plate  of 
cartilage.  This  state  of  things,  with  more  or  less  dilatation  of  the 
distal  segment  before  the  nail  sheath  is  developed,  is  constant  in  the 
Carinatae. 

Still  more  interesting  is  the  study  of  the  embryonic  skeletal 
pectoral  limb  of  the  Ratitae,  and  Parker  has  not  a  little  to  say  upon 
that  subject  in  the  memoir  we  have  been  quoting. 

Coming  next  to  consider  the  skeleton  of  the  pelvic  limb,  I  have  ob- 
served that  the  femur  in  the  young  chick  of  Centrocercus  shows  but 
slight  ossification  on  the  third  or  fourth  day;  above,  the  head  is 
almost  entirely  in  cartilage,  while  distally,  the  condyles  are  very  in- 
distinct and  the  bone  exhibits  no  signs  of  pneumaticity.  As  the 
bird  grows,  however,  ossification  rapidly  progresses,  and  when  the 
individual  is  a  month  old,  the  salient  characters  of  the  bone  can 
easily  be  made  out. 


OSTEOLOGY    OF   BIRDS  209 

As  to  the  femur  in  the  adult  Sage  cock,  especial  attention  is  invited 
to  its  large  pneumatic  foramen,  and  its  lofty  trochanter  major.  The 
bone  is  slightly  bowed  to  the  front,  and  it  also  exhibits  a  gentle  con- 
vexity down  the  inner  aspect  of  the  shaft,  passing  from  the  caput 
femoris  to  the  internal  condyle.  Its  popliteal  fossa  is  but  moder- 
ately excavated.  The  bone  varies  but  little  in  point  of  character 
throughout  the  gallinaceous  series,  and  the  figure  of  it  in  Centro- 
cercus  should  be  comparedSvith  the  figure  of  the  femur  of  G. 
b  a  n  k  i  v  a    given  above. 

The  patella  is  never  absent  in  our  Gallinae,  and  is  generally  of 
good  size.  It  is  chunky  in  form,  and  short  from  above,  downward. 
It  accommodates  its  form,  posteriorly,  to  the  rotular  channel,  having 
a  flat  surface  superiorly,  a  rounded  border  below,  and  two  facets 
behind,  the  larger  one  of  which  is  applied  in  the  articulated  limb  to 
the  anterior  surface  of  the  internal  condyle. 

Tibiotarsus  and  fibula,  as  well  as  the  tarsometatarsus  of  Centro- 
cercus  are  well  shown  in  plate  9,  figures  68  and  69  {Osteology  of 
North  American  Tetraonidae).  The  first  two  mentioned  depart  but 
very  slightly  from  the  corresponding  bones  in  the  leg  of  G . 
bankiva  ;  the  tibiotarsus,  however,  is  about  a  centimeter  (or 
rather  more)  longer  in  the  Sage  cock.  When  we  come  to  examine 
the  tarsometatarsus  we  find  that  it,  too,  has  the  general  character 
of  that  bone  in  the  wild  chicken,  but  here  the  question  of  length  is 
reversed,  and  the  bone  in  G  .  bankiva  is  very  considerably 
longer  than  it  is  in  the  far  larger  bird,  that  is  in  Centrocercus.  Nor 
are  spurs  developed  in  the  last  named  species. 

The  free  os  metatarsale  accessorium  articulates  rather  high  upon 
the  shaft,  and  as  usual,  during  life,  is  there  attached  by  its  liga- 
ments. Its  distal  moiety  much  resembles  in  character  the  same  part 
of  any  one  of  the  toe  joints.  These  latter  are  arranged  upon  the 
usual  plan  of  2,  3,  4,  5  to  the  1-4  toes  respectively.  The  bony 
cores  of  the  terminal  joints  are  somewhat  decurved,  a  decurvature 
that  varies  both  in  individuals  and  in  genera. 

All  our  Gallinae,  save  Canachites,  Lagopus,  Centrocercus,  and 
perhaps  a  few  others  not  examined,  develop  an  osseous  lamina  ex- 
tending as  a  bridge  from  the  back  and  lower  part  of  the  hypotarsus 
of  the  tarsometatarsus  to  merge  into  the  posterior  aspect  of  the 
shaft  near  its  middle.  Turkeys  show  this  character  very  well,  and 
among  the  grouse  it  is  well  seen  in  Pediocaetes. 

Very  extensive  ossification  of  the  tendons  of  the  pelvic  limb  is  to 
be  observed  in  old  specimens  of  most  of  our  Gallinae,  and  fre- 
quently some  of  the  tendons  passing  to  the  pinion  also  ossify. 


2IO  NEW    YORK    STATE    MUSEUM 

There  are  a  number  of  points  of  interest  to  be  observed  in  the 
skeleton  of  the  leg  in  a  specimen  of  Centrocercus  when  it  comes  to 
be  about  a  month  old.  That  part  of  the  tibiotarsus  which  subse- 
quently becomes  in  the  adult  the  cnemial  crest  and  pro-  and  ecto- 
cnemial  ridges,  ossifies  from  a  separate  center ;  and  that  separate 
from  the  proximal  epiphysis  of  the  shaft.  At  the  distal  extremity 
we  make  out  a  fibulare,  tibiale,  as  well  as  an  ossific  center  for  the 
intermedium.  With  respect  to  the  tarsometatarsus,  we  also  find  the 
summit  of  its  shaft  capped  by  an  independent  bony  piece,  which 
probably  represents  the  combined  distal  tarsalia.  All  these  pieces 
indistinguishably  fuse  with  the  long  bones  to  which  they  belong  as 
the  bird  matures,  and  in  old  individuals  every  trace  of  their  original 
separateness  is  forever  obliterated.  In  Pediocaetes  (and  I  have  also 
seen  the  same  in  an  embryo  of  Cinclus)  the  distal  tarsalia  or  what 
has  also  been  termed  the  centrale  includes  the  hypotarsus  of  the 
tarsometatarsus,  thus  showing  that  that  process  probably  belongs  to 
the  tarsal  elements. 

As  yet  I  am  unable  to  judge  from  the  material  at  hand  of  the 
number  of  ossific  centers  that  enter  into  this  development,  but  am 
inclined  to  believe  that  the  hypotarsus  has  at  least  one  of  its  own, 
and  maybe  more. 

From  what  has  thus  far  been  set  forth  in  the  present  treatise, 
including  the  figures,  my  reader  can  gain  a  very  good  idea  of  the 
general  plan  of  structure  of  the  skeleton  as  it  is  found  in  our  gal- 
linaceous birds ;  and  how  it  differs  from  the  skeleton  in  other  groups 
of  birds.  We  are  then  in  a  position  to  take  into  consideration  the 
osteology  of  Meleagris  —  the  turkeys.  At  the  outset  I  will  say 
that  INIeleagris  g.  silvestris  has  a  skeleton  in  which  all 
the  gallinaceous  characters  of  that  part  of  the  economy  are  substan- 
tially repeated.  Nevertheless  it  possesses  characters  peculiar  to 
itself,  and  these  will  be  briefly  enumerated  below.  .  From  what  has 
gone  before,  they  can  now  be  readily  understood. 

In  treating  of  the  skull  of  the  wild  turkey,  I  will  depart  some- 
what from  my  usual  methods  of  giving  the  characters  of  that  part 
of  the  skeleton,  and  will  here  substitute  in  its  place  a  paper  that  I 
published  in  July  1887,  in  The  Journal  of  Couiparativc  Medicine 
and  Surgery  of  New  York,  entitled  "  A  Critical  Comparison  of  a 
Series  of  Skulls  of  the  Wild  and  Domesticated  Turkeys"  (Melea- 
gris gallopavo  silvestris  and  ]\I  .  domestica). 
Very  obvious  advantages  will  be  gained  by  this  method  of  treatment, 
for  it  introduces  the  element  of  direct  comparison  which  invariably 
brings  out  points  that  might  otherwise  be  overlooked.    Substantially, 
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my  observations  ran  thus :  As  one  would  surely  have  predicted^ 
Darwin,  when  he  came  to  compare  series  of  skulls  of  the  numerous 
varieties  of  the  domesticated  fowls,  with  the  skull  ofG.bankiva. 
and  similarly,  skulls  of  a  number  of  species  of  tame  ducks  with  the 
wild  duck,  found  some  very  striking  differences  among  them.  So 
far  as  I  have  been  able  to  ascertain,  however,  he  never  compared 
the  skulls  of  the  tame  and  wild  turkeys;  and  so  far  as  his  com- 
parisons of  fowls  and  ducks  are  concerned,  I  believe  they  are  prin- 
cipally intended  to  show  the  great  variation  that  has  taken  place  in 
those  parts,  and  the  marked  departures  from  the  wild  type  in  the 
case  of  the  fowl  and  duck,  respectively. 

Indeed,  it  would  be  difficult,  I  imagine,  unless  one  could  secure 
skulls  from  an  entire  line  of  fowls  showing  the  gradual  changes  in 
them  as  they  descended  from  the  parent  wild  stock,  to  demonstrate 
anything  else.  The  same  remark  applies,  of  course,  to  the  ducks. 
I  am  not  aware  that  any  such  a  series  has  ever  been  made,  with 
the  view  of  pointing  out  these  intermediate  variations,  as  they  must 
have  occurred  in  some  of  the  breeds.  It  would  not  be  difficult, 
however,  to  picture  in  our  minds  the  shading  differences  that  must 
have  taken  place  in  the  skulls  in  a  line  of  fowls  extending  between 
G  .  b  a  n  k  i  V  a  ,   and,  for  instance,  a  White-crested  Polish  cock. 

With  respect  to  the  turkeys  we  have  some  very  interesting  data 
to  start  from,  and  of  such  a  character,  I  think,  that  when  taken 
in  connection  with  the  facts  that  I  intend  to  present  herewith,  it 
will  lend  some  additional  light  to  certain  phases  of  this  question. 

In  the  first  place,  ornithologists  now  recognize  four  well  defined 
subspecies  of  wild  turkeys  in  the  avifauna  of  the  United  States,  viz^ 
]M  .  §■ .  s  i  1  v  e  5  t  r  i  s  ,  M.  g- .  m  e  r  r  i  a  m  i ,  intermedia,  and 
!\I .  g .  o  s  c  e  o  1  a  ;  then  there  are  in  this  country  alone  several 
very  well  marked  varieties  of  the  domesticated  turkey.  So  there 
seems  to  be  no  reason  but  that  by  careful  selection  and  breeding  we 
might  not  in  time  have  quite  as  many  varieties  of  turkeys  as  we  now 
have  of  chickens,  and  presenting  the  same  extraordinary  differences 
in  form  and  plumage. 

Further,  to  quote  quite  extensively  from  Darwin's  Animals  and 
Plants  under  Domestication  [i  :  352-55],  and  omitting  the  authori- 
ties from  whom  he  derived  some  of  his  information,  we  find  that : 

It  seems  fairly  well  established  by  Mr  Gould,  that  the  turkey,  in 
accordance  with  the  history  of  its  first  introduction,  is  descended 
from  a  wild  Mexican  species  (Meleagris  mexicana)  which 
had  been  already  domesticated  by  the  natives  before  the  discovery  of 
America,  and  which  differs  specifically,  as  it  is  generally  thought^ 
from  the  common  wild  species  of  the  United  States. 
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Some  naturalists,  however,  think  that  these  two  forms  should  be 
ranked  only  as  well  marked  geographical  races.  However  this  may 
be,  the  case  deserves  notice  because  in  the  United  States  wild  male 
turkeys  sometimes  court  the  domestic  hens,  which  are  descended  from 
the  Mexican  form,  and  are  generally  receiverl  by  them  with  great 
pleasure.     Several  accounts  have  likewise  been  published  of  young, 


TlUCp. 


Fig.  31   Superior   aspect  of  a   skull   of   a  wild  turkey,     M.     g.     m  e  r  r  i  a  m  i 

Fig.   z2  The    same    view    of    a    skull    of    tlie    domesticated    turkey.     Both    natural    size. 

Drawn     from    adult    specimens    by    the    autlior,    and    mandibles    removed    in     each    case. 

tinx,    premaxillary;    pi,    palatine;    mx,    maxillary;    /,    lacrymal;    f,    frontal;    mxp,    maxillo- 

palatine;   n,   nasal;   eth,  ethmoid;   ju,  jugal;    qi,  quadratojugal;    q,  quadrate;   so,  supraoccip- 

ital;    sq,    squamosal;    pi,    postfrontal    process. 

reared  in  the  United  States  from  the  eggs  of  the  wild  species,  cross- 
ing and  commingling  with  the  common  breed.  In  England,  also, 
this  same  species  has  been  kept  in  several  parks;  from  two  of  which 
the  Rev.  W.  D.  Fox  procured  birds,  and  they  crossed  freely  with 
the  common  domestic  kind,  and  during  many  years  afterward,  as 
he   informs   me,  the  turkeys   in   his   neighborhood   clearly   showed 
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traces  of  their  crossed  parentage.  .  .  English  turkeys  are 
smaller  than  either  wild  form.  They  have  not  varied  in  any  great 
degree;  but  there  are  some  breeds  which  can  be  distinguished,  as 
Xorfolks,  Suffolks,  Whites,  and  Copper-colored  (or  Cambridge), 
all  of  which,  if  precluded  from  crossing  with  other  breeds,  propa- 
gate their  kind  only. 

Darwin  then  goes  on  in  the  same  place  to  point  out  some  of  the 
marked  characteristics  of  the  other  varieties,  one  or  two  of  which 
were  conspicuously  crested.  He  concludes  by  saying  that  "  in  India 
the  climate  has  apparently  wrought  a  still  greater  change  in  the 
turkey,  for  it  is  described  by  Mr  Blyth  as  being  much  degenerated  in 
size,  '  utterly  incapable  of  rising  on  the  wing,'  of  a  black  color,  and 
with  the  long  pendulous  appendages  over  the  beak  enormously  de- 
veloped." 

With  these  facts  before  us,  I  conceived  it  would  be  of  interest,  if 
not  of  actual  importance,  to  compare  a  good  series  of  selected  skulls 
of  ]\I .  g' .  merriami,  with  a  series  of  skulls  of  that  domes- 
ticated form  of  the  turkey  which  shows  in  its  external  characters 
evidences  of  being  still  closely  affined  to  the  wild  stock.  Then 
taking  into  consideration  the  number  of  years  since  this  bird  has 
been  domesticated,  I  thought  it  might  be  possible  to  discover  those 
definite  characters  in  the  skull  that  already  showed  a  departure  from 
the  corresponding-  features  in  the  skull  of  the  wild  turkeys.  The 
latter  were  to  be  found  in  the  forests  within  a  mile  of  my  residence. 
Fort  Wingate,  New  Mexico,  and  this  gave  me  the  opportunity,  of 
which  I  have  availed  myself,  of  securing  a  fine  series  of  the  skulls 
of  this  form.  Another  series  representing  the  variety  of  the  tame 
turkey  alluded  to  in  the  last  paragraph,  was  collected  for  me  in 
Chicago,  by  Mr  H.  K.  Coale,  the  Secretary  of  the  Ridgway  Ornith- 
ological Club  of  that  city;  and  I  am  under  great  obligations  to  him 
for  the  evident  care  he  took  to  select  the  proper  kind  of  material. 
I  prepared  the  skulls  of  both  of  these  series  myself,  as  the  heads 
came  to  me  in  the  flesh.  Not  being  familiar  with  any  name,  as 
having  previously  been  bestowed  upon  it  by  former  authors,  for 
this  variety  of  the  tame  turkey,  I  have  designated  it  for  convenience 
sake,  the  M.    g.    domestica. 

When  we  come  to  compare  simply  superficially  the  skull  of  one  of 
these  wuld  turkeys  with  the  skull  of  one  of  the  domesticated  ones, 
we  appreciate  that  same  difference  which  we  find  upon  a  similar 
comparison  to  distinguish  the  skull  of  a  cock  G.  b  a  n.k  i  v  a  and 
any  of  the  typically  domesticated  fowls.  It  seems  to  consist  in  a 
lightness,  a  pneumaticity,  accompanied  by  a  certain  sharpness  of  the 
details  of  the  skull,  an  angularity,  if  we  may  so  express  it,  in  the 
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case  of  the  wild  bird,  as  contrasted  with  an  evident  thickness  and 
density  of  tlie  bone,  together  with  a  general  mellowing  down  of  its 
principal  free  edges,  producing  a  certain  lack  of  sharpness,  in  the 
case  of  the  domesticated  one. 

Now  to  compare  the  details,  I  have  chosen  the  skull,  one  from  my 
series,  of  a  fine  adult  male  specimen  of    AI 


or 


m  e  r  r  1  a  m  1 


it 


Fi^.33. 


•jym.o'y. 


llZyX.p. 


eu^. 
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Fig.  a  Under  view  of  the  skull  of  >[eleagris  g.  merriami;  with  man- 
dible removed.  Natural  size,  adult;  from  the  same  specimen  shown  in  figure  31.  Drawn 
by  the  author,  pmx,  premaxillary;  mxp,  maxillopalatine;  mx,  maxillary;  pi.  palatine; 
j,  jugal;  f,  frontal;  qj,  quadratojugal,  eu,  Eustachian  tube,  anterior  aperture;  bt, 
basitemporal;  oc,  occipital  condyle;  so,  supraoccipital;  q,  quadrate;  pf,  postf  rental; 
pg.  pterygoid;  rhs,  basisphenoidal  rostrum;  /,  lacrymal ;  vx,  vomerine  ossifications;  n, 
nasal. 

having  all  the  features  of  a  skull  of  a  wild  turkey  well  exemplified. 
This  skull  I  have  drawn,  natural  size,  in  the  present  treatise  [fig.  31, 
ZZ^  34,  36] .     With  the  same  care  I  have  selected  for  illustration  one 
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of  the  skulls  of  the  series  representing  my  tame  turkeys,  which 
seems  to  present  all  the  salient  characters  seen  in  the  skull  of  M  . 
g.  domestica  [fig.  32,  35,  37].  It  was  also  an  adult  male 
specimen. 

Viewing  these  two  skulls  upon  their  superior  aspects,  as  shown  in 
figures  31  and  32,  we  find  that  the  form  of  the  premaxillary  bone  is 
essentially  very  much  the  same  in  both  birds ;  and,  I  fail  to  find  any 
distinctive  constant  differences  between  them.  It  will  be  noticed 
that  the  backward-extending  superomedian  nasal  process  of  the 
bone  in  the  adult  retains  the  suture  between  the  two  premaxillaries 
of  embryonic  life;  its  longitudinal  division  into  two  sHps.  Between 
the  posterior  extremities  of  these,  in  all  specimens  that  I  have  ex- 
amined, both  wild  and  tame,  it  is  possible  to  discern  the  underlying 
ethmoid  (eth).  Coming  next  to  the  nasal  bones  (ii),  we  find  that 
they  also  have  much  the  same  shape  and  relation  in  the  two  skulls 
under  consideration.  I  have  always  noticed,  however,  that  in  the 
skulls  of  wild  turkeys,  the  posterior  borders  of  the  nasals  indis- 
tinguishably  fuse  with  the  adjacent  frontals,  and  in  them  this  fronto- 
nasal region  is  more  concaved  than  it  is  in  the  skulls  of  the  domestic 
turkeys.  There  is  one  skull  of  a  tame  turkey  in  my  series,  and 
but  one,  that  shows  this  absorption  of  the  frontonasal  suture.  But 
this  skull  also  exhibits  other  features  that  partake  more  or  less  of 
the  characteristics  of  the  skull  of  a  v>'ild  turkey. 

I  am  inclined  to  think  that  it  will  be  found  though,  that  the  per- 
sistency of  this  suture  in  the  skull  of  adult  tame  turkeys,  marks 
one  of  those  differences  that  will  eventually  become  one  of  its  estab- 
lished distinctive  characters.  And  here  it  will  be  as  well  to  remark 
that  the  fusing  of  those  bones  of  the  skull  that  commonly  have  the 
sutures  among  them  obliterated  in  adult  life,  takes  place,  as  a  rule, 
at  a  much  later  date  in  domesticated  turkeys,  than  it  does  in  the 
wild  birds.  It  is  not  an  uncommon  thing  to  find  the  interfrontal 
suture  present  in  old  barnyard  gobblers.  What  I  have  said  in  re- 
gard to  the  premaxillar}'  and  nasal  bones,  is  well  shown  in  figures 
31  and  32;  we  may  also  see  there  the  usual  form  assumed  by  the 
lacrymal  (/),  which  latter  is  a  largely  developed  element  of  the 
skull  in  all  turkeys.  In  the  vast  majority  of  skulls  of  both  species 
this  bone  articulates  with  the  external  free  edge  of  the  posterior 
moiety  of  the  corresponding  nasal ;  it  may.  however,  in  either 
species,  slightly  encroach  upon  the  adjacent  frontal  bone.  Its 
horizontal  portion  seems  to  be  longer  and  more  pointed  in  wild 
turkeys,  than  in  the  tame  ones ;  we  will  probabl}-  find  numbers  of  ex- 
ceptions to  this  rule,  however,  but  a  still  more  constant  character  Is 
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to  be  found  in  the  descending  portion  of  the  bone,  which  is  evidently 
much  longer,  and  more  conspicuous  in  the  former  than  it  is  in  the 
latter  species. 

Passing  now  to  the  frontointerorbital  region,  it  is  the  rule  so  far 
as  I  have  examined,  that  the  transverse  diameter  here  is  manifestly- 
greater  in  the  wild  turkey  than  it  is  in  the  domesticated  bird ;  while, 
as  I  have  already  stated,  the  forepart  of  this  region  is  more  sunken 
in  the  former  fowl.  Posterior  to  the  frontal  area  again,  we  find 
the  parietal  prominences  better  marked  in  wild  turkeys  than  they  are 
in  tame  ones. 

There  are  two  other  well  marked  and  comparable  characters  upon 
this  aspect  of  these  skulls,  but  as  they  can  be  better  appreciated  upon 
the  lateral  view,  I  will  defer  their  discussion  until  we  come  to  con- 
sider that  part  of  our  subject. 

Let  us  now  pass  to  the  posterior  views  of  these  skulls,  as  shown 
in  figures  34  and  35  ;  and,  beginning  at  the  top,  we  observe  the 
more  prominent  parietal  prominences  in  the  wild  turkey,  over  the 
evenly  rounded,  corresponding  region  of  the  domesticated  one.  The 
principal  feature,  however,  to  be  taken  into  consideration  upon  this 
aspect  of  the  skull  is,  what  I  please  to  call  here,  the  occipital  area. 
By  the  occipital  area  I  mean  that  space  so  definitely  circumscribed 
upon  this  face  of  the  cranium  by  the  bounding  occipital  ridge  or  line. 
In  a  great  many  birds  the  general  form  of  this  area,  constitutes 
upon  comparison  a  very  good  character.  The  rule  here  is,  that  in 
the  tame  turkey  this  area  is  decidedly  more  rounded  than  we  ever 
find  it  in  the  wild  one,  although  we  occasionally  observe  in  the 
former  that  it  assumes  the  cordate  outline  which,  so  far  as  my  re- 
searches carry  me,  is  invariably  the  case  in  M  .    g .    m  e  r  r  i  a  m  i . 

Little  or  no  difiference  seems  to  distinguish  the  form  of  the  oc- 
cipital condyle  among  these  fowls,  for  both  in  tame  and  wild 
turkeys,  we  find  the  notch  at  its  middle  point  above  to  be  deeply 
cleft  in  some  cases,  whereas  in  others  it  is  barely  perceptible. 

The  occipital  bone  as  a  whole  is  thicker  and  apparently  denser  in 
the  tame  turkev  than  it  is  in  the  wild  one,  but  as  to  the  relative  size 
of  the  brain  cavities,  I  would  prefer  to  measure  a  much  larger  series 
of  skulls  than  I  now  have  at  my  disposal.  I  would  say,  though,  that 
little  if  any  change  has  taken  place  in  this  particular:  and  to  decide 
accurately  upon  this  important  point,  at  least  a  hundred  skulls  for 
either  species  should  be  carefully  measured,  averaged,  and  com- 
pared. If  this  ever  be  undertaken  I  simply  predict  that  the  result 
will  show  that  the  average  capacity  of  the  brain  cavity  will  be  found 
to  be  rather  larger  in  the  wild  turkey  than  it  is  in  the  tame  one, 
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a  fact  that  can  be  accounted  for  bv  the  former  beinsf  obho-ed  to  use 
its  brains  more  than  the  latter. 

Upon  lateral  view  of  these  two  typical  skulls  we  find  for  com- 
parison but  three  points  that  demand  our  special  consideration ; 
these  are,  the  arch  of  the  superior  margin  of  the  orbit;  the  depth  of 
the  parietal  region;  and,  the  interorbital  septum  [fig.  36,  37]. 

First,  as  to  the  arch  of  the  superior  margin  of  the  orbit,  we  find 
this  more  elevated,  and.  as  it  were,  more  convexed  in  the  wild  than 
it  is  in  the  tame  turkey,  where  this  arc  is  depressed,  long-  and 
shallow,  and  but  slightly  raised  above  the  plane  of  the  frontal 
region. 

Another  very  well  marked  character  and  one  rarely  departed 
from,  is  the  depth  of  the  parietal  region ;  what  I  mean  by  this  is 


F^^.J4-. 
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Rear  views,  natural  size,  of  the  skulls  of  the  \vild  [fig.  34]  and  tame  [fig.  35] 
turkeys.  /,  frontal  bone;  p,  parietal;  pf,  postf  rental  process;  qj,  quadratojugal ;  q, 
quadrate;  fm.  foramen  magnum;  and  oc,  occipital  condyle.  In  both  .  specimens  the 
mandibles    have   been    removed. 


the  distance  measured  on  a  median  longitudinal  line  from  the 
parietal  prominences  to  the  occipital  ridge.  This  line  is  proportion- 
ately much  shorter,  and  less  horizontal  in  the  wild  turkey  than  it 
is  in  the  domesticated  one.  By  the  aid  of  this  character  alone,  I 
believe  I  could  in  a  mixed  collection  of  these  two  species  of  turkey, 
correctly  pick  out  the  skulls  of  the  vast  majority  that  belonged  to 
either  kind.  This  difference  is  indicated  'by  .r  in  figures  36  and  37. 
As  to  the  condition  of  the  interorbital  septum  I  would  say  that, 
in  all  the  specimens  of  ^I  .  g  .  m  e  r  r  i  a  m  i  ,  which  I  have  ex- 
amined, this  bony  plate  is  entire  and  of  considerable  thickness.  I 
have  found  this  to  be  the  case  in  but  one  instance  in  the  series  of 
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skulls  of  the  tame  turkeys  at  my  command,  while  in  all  the  others 
of  this  latter  series  an  irregular  vacuity  of  some  size  exists  in  it 
[fig-  37»  ^os]. 

Before  passing  to  the  consideration  of  the  characters  at  the  base 
of  the  skull,  it  would  be  as  well  to  state  that  the  skulls  of  wild 
turkeys  differ  as  a  rule  from  each  other  but  very  little,  and  only 
to  an  extent  due  to  the  usual  variation  of  each  individual  skull, 
whereas  in  a  series  of  these  specimens  chosen  from  the  domesticated 
turkey,  we  occasionally  find  a  skull  which  in  its  several  details  more 
closely  approaches  the  average  skull  of  the  wild  bird. 

Now  at  the  base  of  the  skull  I  fail  to  find  any  constant  differ- 
ences in  the  basitemporal  area  of  the  two  series,  or  in  the  quadrates, 
or  the  infraorbital  bars,  the  palatines,  the  basisphenoidal  rostrum, 
the  maxillopalatines,  or  in  the  under  side  of  the  premaxillary. 

In  the  case  of  the  pterygoids,  however,  I  think  it  will  as  a  rule 
be  found,  that  in  the  wild  species  they  are  rather  longer  and 
slenderer  than  in  the  skull  of  the  average  tame  turkey.  Certainly 
it  is  so  in  the  specimens  before  me.  Although  not  showing  any 
very  marked  difference  between  the  two  varieties,  for  it  appears 
to  be  equally  well  developed  in  both  series,  I  have  found  the 
"  vomerine  ossifications  "  the  most  interesting  features  at  the  base 
of  the  skull  of  these  turkeys. 

I  am  not  familiar  with  any  exhaustive  work  devoted  especially 
to  the  anatomy  of  ]\Ieleagris,  and  passing  over  the  many  recent 
textbooks  and  memoirs  referring  to  fowls,  by  the  Parkers,  Huxley, 
Claus,  Bell,  and  others,  I  take  the  statement  of  the  author  of  the 
article  "  Birds  "  in  the  ninth  edition  of  the  Encyclopaedia  Britan- 
nica  as  final  authority  on  the  subject,  and  he  says  that  "  in  the 
Gallinaces,  as  in  the  desmognathous  Rapaces,  the  vomer  is  single ; 
in  pigeons  and  Sand  grouse  it  is  absent." 

Now  the  facts  presented  below  are  based  upon  my  careful  dis- 
sections of  the  heads  of  ii  turkeys  in  the  flesh,  of  the  two  kinds 
under  consideration,  with  the  view  to  determining  the  condition  of 
the  vomer  alone.  Some  of  these  investigations  were  made  upon  the 
beads  while  they  were  absolutely  fresh ;  others  had  been  a  short 
time  in  alcohol ;  while  still  others  were  either  parboiled,  or  had 
been  submitted  to  prolonged  though  careful  maceration.  In  all 
the  cases  the  structures  were  examined  under  a  powerful  lens.  I 
found  the  usual  plane  of  soft  tissues  extending  from  the  entire 
anterior  margin  of  the  ethmoid  to  the  posterior  margin  of  the  car- 
tilaginous nasal  septum.  Now  when  a  bird  possesses  a  single  vomer, 
it  is  in  this  median  plane  of  tissue  that  it  is  found,  and  for  the 


OSTEOLOGY    OF   BIRDS 


219- 


•^    1-  .  J7  rt 

o  ti  5  -.-  3 

^  "  -^  ~  C 

aj  >  w  ,— • 

C  J  C  S  "* 

C    »-  cs  C  53 

li.      CO  v^  Oi  -tj 

•^£  g  .^ 


220  NEW    VOKK    STATE    MUSEUM 

common  fowl,  W.  K.  Parker  says,  in  his  invaluable  little  treatise  on 
the  Morphology  of  the  Skull:   "  The  maxillopalatine  plates  (nix.  p.) 
are  broader  and  reach  nearly  to  the  mid  line,  being  separated  partly 
by  the  nasal  septum  and  partly  by  the  small  vomer,  which  is  rounded 
in  front,  and  split  for  a  short  distance  behind.     The  forks  of  the 
vomer    (v.)    articulate  with  the   inner  and  anterior  points   of   the 
inner  plates  of  the  palatine  bones,  which  lie  side  by  side  mesially, 
nearly  concealing  the  rostrum."   [p.  246,  247]     Only  in  one  turkey, 
and  that  an  old  domesticated  gobbler,  did  I  find  any  semblance  of 
such  a  median  vomer,  and  in  that  specimen  it  was  exceedingly  small, 
close  to  the  ethmoid,  and  composed  of  bone  of  the  most  elementary 
character.     The  aperture  which  fulfils  the  ofiice  of  the  "  posterior 
nares  "  in  a  bird  occurs  in  this  locality,  and  the  free  edges  of  it  ex- 
tend from  the  anterior  inner  points  of  the  palatines,  to  the  cor- 
responding apex  of  the  maxillopalatine,  on  either  side.     In  the  vast 
majority  of  the  turkey  heads  which  I  examined,  a  delicate  rod  of 
bone  is  found  in  the  soft  tissues  composing  these,  free  edges.     So 
it  will  be  seen  that  these  two  little  rods  of  bone  [fig.  33,  z'x]  extend 
from  the  anterior   inner  points   of  the  palatines   to   the  posterior 
apexes  of  the  maxillopalatines,  one  of  them  on  either  side.     Now 
it  is  with  these  "  anterior  inner  points  of  the  palatines  "  that  the 
vomer  in  a  common  fowl  articulates,  the  bone  extending  forward, 
as  already  stated,  as  a  diminutive  median  spine.    This  calls  up  some 
interesting   questions,    for   say  the   little  semiossificd  piece   in   the 
median  plane  of  tissue  —  which  I  discovered  only  in  one  very  old 
turkey,   and  in  it,  it  did  not   fork  behind  and  have  the  posterior 
extremities  of  the  forks  "  articulate  with  the  anterior  inner  points 
of  the  palatines  " —  does  not  represent  the  vomer,  but  that  these 
little  fully  ossified  rods,  that  I  have  just  described,  do ;  then  we  cer- 
tainly have  a  singular  departure  in  the  turkey   for  a  gallinaceous 
type,  from  the  usual  order  of  things.^ 

In  a  head  of  a  wild  turkey  now  before  me,  an  old  adult  male, 
I  found  no  median  ossification  at  all  to  represent  a  vomer,  but  on 
the  contrary  both  of  these  little  rods  are  present  and  thoroughly 
ossified.  As  I  write  about  this  condition  in  the  turkeys,  my  mind 
naturally  reverts  to  what  has  been  held  for  the  Pici,  and  the  or- 


1  At  the  present  writing  (Tan.  15,  1901),  many  years  after  the  above  was  written, 
I  am  inclined  to  believe  that  the  vomer  in  Meleagris  is  in  the  median  line,  but  it  may 
or  may  not  ossify.  The  unusual  ossifications  spoken  of  above  are  simply  in  the  free 
edges  of  that  part  of  the  mucous  membrane  composing  the  posterior  nares  or  rather 
sur.  ounding  the  common   jiotterior  aperture  of  the   same. 
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ganization  in  them  of  the  corresponding  parts.  It  has  been  said, 
as  we  know,  that  they  have  double  vomers  in  adult  Hfe  —  but  this 
was  disputed  by  Garrod  [Ibis,  1872,  p.  357-60],  who  claimed  to 
have  found  a  median  vomer  for  the  woodpecker,  and  in  which 
the  present  writer  believes  him  to  have  been  correct.* 

A  careful  comparison  of  the  mandibles  of  these  two  series  of 
turkey  skulls,  fails  to  reveal  to  me  any  constant  set  of  characters 
that  can  in  any  way  be  relied  upon  to  distinguish  those  belonging 
to  the  wild  ones  from  those  of  the  domesticated  variety. 

I  have  also  compared  the  hyoid  arches,  the  sclerotal  plates  of 
the  eyeballs,  and  other  minor  ossifications  about  the  skull,  and  what 
I  have  just  said  in  regard  to  the  mandibles,  applies  with  equal  truth 
to  them ;  there  are  no  reliable  characters  to  distinguish  them. 

This  brings  my  comparisons  of  these  two  series  of  skulls  to  a 
close,  and  I  will  here  complete  what  I  have  had  to  say  by  a  brief 
recapitulation  of  the  constant  characters  which,  so  far  as  I  have 
been  able  to  ascertain,  seem  to  distinguish  the  skull  of  a  wild  turkey 
from  that  of  a  domesticated  one,  the  latter  being  descended  from 
domesticated  stock  of  long  standing,  and  as  free  as  possible  from 
any  mixture  with  the  wild  types. 

In  drawing  up  this  summary,  I  would  have  it  distinctly"  under- 
stood that  only  the  most  constant  differences  have  been  selected, 
and  exceptions  even  to  these  may  occasionally  be  found  among  tame 
turkeys,  where  for  some  unknown  cause,  they  seem,  in  certain 
individual  cases,  to  revert  again  to  the  cranial  structure  of  the  wild 
species. 

These  selected  characters  will,  however,  show  the  tendency  to 
the  changes  that  are  taking  place  and  are  apparently,  up  to  the 
present  time,  typified  in  the  skull  of  the  tame  turkey  which  I  have 
chosen  in  the  figures  to  illustrate  them.  I  take  it  that  these  changes 
are  still  in  somewhat  of  a  transitional  stage,  and  that  eventually 
tame  turkeys  will  differ  very  widely  from  the  wild  ones,  and  that 
this  difference  wnll  become  much  greater  and  more  rapidly  brought 
about  when  the  breeding  and  selection  of  turkeys  is  more  carefully 
looked  into,  with  the  view  of  introducing  certain  improvements  in 
them. 

•  In  this  place  I  desire  to  say  that  the  figures  of  skulls  of  turkeys  drawn  by  me, 
and  illustrating  the  present  treatise,  have  passed  into  textbooks  without  a  word  of 
acknowledgment  as  to  authorship.  The  most  glaring  piracy  of  this  character  has  been 
committed  by  M.  Edmond  Terrier  of  Paris,  who  used  the  entire  set  in  one  of  his 
woiks     upon     comparative    anatomy     as    though    he     had     made     the     original     dissections. 

R.    w.    s. 
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ANALYTICAL  SUMMARY 

1  As  a  rule,  in  ^dult  specimens  of  M  .  g  .  m  e  r  r  i  a  m  i ,  the 
posterior  margins  of  the  nasal  bones  indistinguishably  fuse  with  the 
frontals;  whereas,  as  a  rule,  in  domesticated  turkeys  these  sutural 
traces  persist  with  great  distinctness  throughout  life. 

2  As. a  rule,  in  wild  turkeys  we  find  the  craniofrontal  region 
more  concaved,  and  wider  across  than  it  is  in  the  tame  varieties. 

3  The  parietal  prominences  are  apt  to  be  more  evident  in  M  .  g . 
n  1  e  r  r  i  a  m  i  than  they  are  in  the  vast  majority  of  domesticated 
turkeys ;  and  the  median  longitudinal  line  measured  from  these  to 
the  nearest  point  of  the  occipital  ridge  is  longer  in  the  tame  varie- 
ties than  it  is  in  the  wild  birds.  Generally  speaking,  this  latter 
character  is  very  striking  and  rarely  departed  from. 

4  The  figure  formed  by  the  line  which  bounds  the  occipital  area^ 
is,  as  a  rule,  roughly  semicircular  in  a  domesticated  turkey,  whereas 
in  M.  g.  merriami  it  is  nearly  always  of  a  cordate  outline, 
with  the  apex  upward.  In  the  case  of  the  tame  turkeys  I  have  found 
it  to  average  one  exception  to  this  in  every  twelve  birds ;  in  the 
exception,  the  bounding  line  of  the  area  made  a  cordate  figure  as  in 
wild  turkeys. 

5  Among  the  domesticated  turkeys,  the  interorbital  septum  al- 
most invariably  is  pierced  by  a  large  irregular  vacuity;  as  a  rule, 
this  osseous  plate  is  entire  in  wild  ones. 

6  The  descending  process  of  a  lacrymal  bone  is  more  apt  to  be 
longer  in  a  wild  turkey  than  in  a  tame  one ;  and  for  the  average 
the  greater  length  is  always  in  favor  of  the  former  species. 

7  In  M  .  g .  merriami  the  arch  of  the  superior  margin 
of  the  orbit  is  more  decided  than  it  is  in  the  tame  turkey,  where 
the  arc  formed  by  this  line  is  shallowed,  and  not  so  elevated. 

8  We  find,  as  a  rule,  that  the  pter3'goid  bones  are  rather  longer 
and  more  slender  in  wild  turkeys  than  they  are  among  the  tame 
ones. 

9  At  the  occipital  region  of  the  skull,  the  osseous  structures  are 
denser  and  thicker  in  the  tame  varieties  of  turkeys ;  and,  as  a 
whole,  the  skull  is  smoother,  with  its  salient  apophysis  less  pro- 
nounced in  them  than  it  is  in  the  wild  types.  There  is  a  certain 
delicacy  and  lightness,  very  difficult  to  describe,  that  stamps  the 
skull  of  a  wild  turkey,  and  at  once  distinguishes  it  from  any  typical 
skull  of  a  tame  one. 

10  I  have  predicted  that  the  average  size  of  the  brain  cavity  will 
be  found  to  be  smaller  and  of  a  less  capacity  in  a  tame  turkey 
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than  it  is  in  the  wild  one.  In  the  case  of  this  class  of  the  domesti- 
cated birds  as  pointed  ont  above,  this  would  seem  to  be  no  more  than 
natural,  for  the  domestication  of  the  turkey  has  not  been  of  such  a 
nature  as  to  develop  its  brain  mass  through  the  influences  of  a  species 
of  education ;  its  long  contact  with  man  has  taught  it  nothing  —  quite 
the  contrary,  for  the  bird  has  been  almost  entirely  relieved  from 
the  responsibility  of  using  its  wits  to  obtain  its  food,  or  to  guard 
against  danger  to  itself.  These  factors  are  still  in  operation  in  the 
case  of  the  wild  types,  and  the  advance  of  civilization  has  tended 
to  sharpen  them. 

From  this  point  of  view  then,  I  would  say,  that  mentally  the 
average  wild  turkey  is  stronger  than  the  average  domesticated  one, 
and  I  believe  it  will  be  found  that  in  all  these  long  years,  the  above 
influences  have  aflfected  the  size  of  the  brain  mass  for  the  latter 
species  in  the  way  above  indicated,  and  perhaps  it  may  be  possible 
some  day  to  appreciate  this  difference.  Perhaps,  too,  there  may 
have  been  also  a  slight  tendency  on  the  part  of  the  brain  of  the 
wild  turkey  to  increase  in  size,  owing  to  the  demands  made  upon 
its  functions  due  to  the  influences  of  man's  nearer  approach,  and 
the  necessity  of  greater  mental  activity  in  consequence. 

Recently  I  examined  a  mounted  skeleton  of  a  female  wild  turkey 
in  the  collections  of  the  United  States  National  Museum,  and  apart 
from  the  skull,  it  presented  the  following  characters.  There  were 
15  vertebrae,  the  last  one  having  a  pair  of  free  ribs,  before  we. ar- 
rived at  the  fused  vertebrae  of  the  dorsum.  Of  these  latter  there 
were  three  coossified  into  one  piece. 

The  i6th  vertebra  supports  a  pair  of  free  ribs  that  fail  to  meet 
the  sternum,  there  being  no  costal  ribs  for  them.  They  bear  un- 
cinate processes. 

Next  we  find  four  pairs  of  ribs,  that  articulate  with  haema- 
pophyses,  and  through  them  with  the  sternum.  There  are  two  free 
vertebrae  between  the  consolidated  dorsal  ones  and  the  pelvis ;  and 
the  pelvis  bears  a  pair  of  free  ribs,  the  costal  ribs  of  which  articulate 
by  their  anterior  ends  with  the  posterior  borders  of  the  pair  of  costal 
ribs  in  front  of  them.  A  kind  of  long  abutment  exists  at  the  middle 
point  on  each,  there  to  accommodate  the  articulation.  There  are 
six  free  tail  vertebrae  plus  a  long,  pointed  pygostyle.  The  os  fur- 
cula  is  rather  slender,  being  of  a  typical  V-shaped  pattern,  with  a 
small  and  straight  hypocleidium.  With  a  form  much  as  we  find  it 
in  the  fowl,  the  pelvis  is  characterized  by  not  having  the  ilia  meet 
the  sacral  crista  in  front.    The  prepubis  is  short  and  stumpy.    The 
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external  pair  of  xiphoidal  processes  of  the  sternum  are  peculiar  in 
that  their  posterior  ends  are  strongly  bifurcated. 

In  the  skeleton  of  the  manus,  the  pollex  metacarpal  projects  for- 
ward and  upward  as  a  rather  conspicuous  process.  Its  pha- 
lanx does  not  bear  a  claw,  and  on  the  index  metacarpal  the  indicial 
process  is  present  and  overlaps  the  shaft  of  the  next  metacarpal 
behind  it.  In  the  leg  the  fibula  is  free,  and  extends  halfway  down 
the  tibiotarsal  shaft. 

The  hypotarsus  of  the  tarsometatarsus  is  grooved  mesially  for  the 
passage  of  tendons  behind,  and  is  also  once  perforated  near  its 
middle  for  the  same  purpose.  As  I  have  already  stated,  the  re- 
mainder of  the  skeleton  of  this  bird  is  characteristically  gallinaceous 
and  need  not  detain  us  longer  here.  I  would  add,  however,  that  the 
*'  tarsal  cartilages  "  in  the  turkey  extensively  ossify. 

My  private  cabinets  furnish  me  with  two  skeletons  of  the 
Chachalaca,  one  from  an  adult  male  and  one  from  an  adult  female. 
They  were  collected  for  me  in  the  Rio  Grande  valley,  Texas,  by 
Mr  E.  C.  Greenwood. 

This,  the  O  r  t  a  1  i  s  v  e  t  u  1  a  m  a  c  c  a  1 1  i  of  authors,  is  prob- 
ably most  nearly  related,  structurally,  to  the  curassows,  but  in  their 
entire  anatomy  I  have  never  compared  the  forms.  We  are  struck 
with  the  general  resemblance  of  the  skeleton  of  an  Ortalis  to  that 
of  the  wild  G.  bankiva  of  India  [pi.  i,  fig.  lo].  Especially  is 
this  the  case  with  the  skull,  but  in  the  Chachalaca  we  are  to  note 
the  large  lacrymal  bones  with  their  stout  descending  processes,  the 
very  slender  zygomas,  and  the  fact  of  the  almost  entire  abortion 
of  the  squamosal  processes,  these  latter  failing  completely  to  meet 
the  rather  larger  postfrontal  process  in  front  of  them,  on  either 
side.     Otherwise  the  skull  of  this  bird  is  remarkably  fowllike. 

It  has  15  free  vertebrae  in  the  cervical  region,  and  four  succeed- 
ing ones  fuse  together  in  the  dorsum  [pi.  4,  fig.  21].  There  is  but 
one  free  one  between  this  latter  and  the  pelvis.  The  pelvis  is  very 
oalline  in  its  o-eneral  form  and  structure,  more  so  even  than  that 
of  the  turkey  or  any  of  the  grouse.  Its  consolidated  sacrum,  how- 
ever, projects  behind  beyond  the  ilia  —  the  reverse  being  the  case 
in  G.  bankiva  [fig.  13.  14].  Five  free  vertebrae  make  up  its 
tail  skeleton,  to  which  must  be  added  the  rather  large  and  lofty 
pygostyle.  In  the  arrangement  of  its  ribs  it  agrees  with  Meleagris. 
Rather  broader  than  we  find  them  among  the  chickens,  the  scapulae 
also  differ  in  having  their  hinder  ends  carried  to  blunt  points ;  and 
the  coracoids  are  long  with   their  sternal  ends  not  much  dilated. 
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When  the  girdle  is  articulated  in  situ,  the  clavicular  extremities  of 
the  OS  furcula  quite  extensively  meet  the  scapulae.  The  hypo- 
cleidium  of  the  former  is  not  very  large  [pi.  4,  fig.  10]. 

Coming  next  to  the  sternum,  we  find  that  although  it  has  the 
general  pattern  of  that  bone  as  we  see  it  in  the  typical  fowls,  it  yet 
has  a  distinctive  form  of  its  own.  It  is  shorter  and  somewhat 
broader  than  the  ordinary  gallinaceous  sternum,  and  the  large,  stout 
costal  processes  are  directed  backzuard,  rather  than  forward  as  they 
are  in  the  grouse.  The  forepart  of  the  sternal  body  is  rather  broad 
and  tapers  behind  to  a  point.  Either  outer  xiphoidal  process  is 
much  as  we  find  it  in  the  fowl,  but  the  inner  pair  is  very  slender, 
and  carried  to  sharp  points  behind.  A  large  central  foramen 
is  seen  upon  its  upper  side,  at  the  base  of  the  manubrium,  and  it 
communicates  with  that  other  foraminal  opening  which  pierces  the 
manubrium  transversely. 

'Some  very  interesting  points  are  found  to  characterize  the  ap- 
pendicular skeleton  of  Ortalis.  Its  pneumatic  humerus  has  a  small 
radial  crest  only,  and  the  sigmoidal  curving  of  its  shaft  is  pro- 
nounced. It  has  a  length  of  six  centimeters,  'being  half  a  centi- 
meter longer  than  is  the  stout  bowed  ulna  of  the  antibrachium.  This 
latter  bone  is  strikingly  compressed  from  side  to  side.  Still  more 
interesting  is  the  carpometacarpus,  which  has  a  length  of  less  than 
three  centimeters,  and  is  peculiar  in  that  in  it  the  indicial  process 
is  entirely  absent,  and  the  shaft  of  the  medius  metacarpal  is 
curiously  twisted  and  bowed.  The  long  pollex  phalanx  supports  a 
good  sized  claw  at  its  extremity. 

With  respect  to  the  skeleton  of  the  pelvic  limb,  it  is  to  be  observed 
that  the  somewhat  long  and  slender  femur  is  apparently  nonpneu- 
matic,  and  this  bone  has  a  length  of  6.5  centimeters.  Contrary  to 
what  we  find  in  Centrocercus,  for  example,  its  trochanter  major  is 
but  slightly  elevated  above  the  summit  of  the  shaft.  Tibiotarsus  has 
a  length  of  9.5  centimeters,  and  tarsometatarsus  6.4  centimeters. 
The  fibula  is  very  slender  in  its  proportions,  and  the  short,  chunky 
hypotarsus  of  the  tarsometatarsus,  is  grooved  and  pierced  for  the 
passage  of  tendons  in  a  manner  similar  to  what  we  found  in 
Meleagris. 

One  of  the  most  remarkable  structures  in  the  economy  of  Ortalis 
is  its  trachea,  which,  before  passing  to  the  lungs  between  the  limbs 
of  the  OS  furcula,  makes  a  long  loop  outside,  dipping  down  between 
the  pectoral  muscles,  and  usually,  I  believe,  upon  the  left  side.  The 
rings,   semirings,  and  other   parts   of  the   trachea   in  the   Gallinae 
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thoroughly  ossify,  and  their  varieties  offer  important  differences 
for  the  several  groups  or  families.  Many  of  these  have  been  ex- 
tensively treated  by  Garrod,  in  a  pa])er  which  he  published  in  the 
Proceedings  of  the  Zoological  Society  of  London  for  1879.  In 
that  paper  Garrod  remarks  that  "  incidentally  it  may  'be  mentioned, 
Vv'ith  reference  to  the  development  of  the  extrathoracic  tracheal  loop 
in  the  Cracidae,  that,  as  far  as  my  facts  go,  this  loop  is  found  in 
the  males  only  of  the  genera  Crax,  Pauxis,  and  Mitua;  whilst  in 
Penelope  purpurascens,  P.  cristata,  Pipile,  and 
Aburria  it  is  wanting  in  both  sexes,  it  "being  present  in  both  sexes 
of  Penelope  jacucaca.  In  the  males  of  Penelope 
pile  at  a  and  Ortalis  albiventris  it  is  present  [accord- 
ing to  Temminck]  ;  the  females  I  have  not  seen." 

In  my  specimens  it  was  very  well  marked  in  the  male,  but  the 
loop  in  the  female  simply  consisted  of  a  very  moderate  turn  in  the 
tracheal  tube  just  in  front  of  the  fourchette  of  the  shoulder  girdle, 
and  it  did  not  pass  below  that  point. 

The  following  osteological  characters  will  serve  to  characterize 
the  United  States  Gallinae,  and  differentiate  them  from  any  other 
^roup  of  birds. 

1  The  external  osseous  narial  apertures  are  large  and  subelliptical 
in  outline;  no  part  of  the  septum  narium  ever  ossifies. 

2  The  lacrymals  are  free,  scalelike  bones  with  a  descending  por- 
tion, which  is  spiculiform  in  all  save  Ortalis,  where.it  is  seen  to  be 
stouter. 

3  A  minute  spinelike  vomer  may  or  may  not  exist.  There  are 
peculiar  vomerine  ossifications  in  Meleagris. 

4  The  maxillopalatines  are  small,  freely  pointed,  delicate,  flat- 
tened laminae  of  bone,  well  separated  from  each  other,  mesially. 

5  Either  palatine  bone  is  long  and  narrow  with  its  internal  lamina 
aborted,  and  the  posteroexternal  angle  more  than  usually  rounded 
off. 

6  Basipterygoidal  facets  are  present,  being  represented  by  sessile 
disks,  oval  in  outline,  and  flattened,  situated  at  the  base  of  the  basi- 
sphenoidal  rostrum.    They  articulate  with  the  pterygoids. 

7  The  angular  process  of  the  mandible  is  much  produced,  and 
curves  upward. 

8  Three  (Meleagris)  or  four  of  the  vertebrae  of  the  dorsal  region 
of  the  spine  coossify  to  form  one  solid  bone. 

9  A  well  developed  prepubis  is  found  to  characterize  the  pelvis. 
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10  The  OS  furcula  is  \'-shapecl,  and  always  possesses  a  hypo- 
cleidium. 

11  The  sternum  has  a  large,  lamellar,  vertically  placed  manubrium 
which  is  transversely  pierced  at  its  base  so  as  to  make  the  cora- 
coidal  grooves  continuous ;  its  costal  processes  are  long  and  prom- 
inent ;  it  is  deeply  2-notched  upon  either  side  of  the  carina,  and 
thus  gives  origin  to  long  internal  and  external  pairs  of  xiphoidal 
processes. 

12  The  humerus  is  pneumatic;  and  there  may  or  may  not  be  a 
claw  to  the  pollex  digit. 

13  A  good  sized,  osseous  patella  is  found  in  the  tendon  in  front 
of  the  kneejoint. 

RELATIONSHIPS  OF  THE  UNITED  STATES  GALLINAE 

The  nearest  relatives  of  the  Gallinae  in  this  country  are  the 
pigeons  on  the  one  hand  and  the  Limicoline  birds  on  the  other. 
The  nearness  of  this  kin  in  the  first  mentioned  instance  is  seen  to 
be  between  the  grouse  and  such  columbine  types  as  represent  the 
genus  Starnoenas.  In  the  second  case,  the  Tetraoninae  again  seem 
to  be  as  nearly  related  as  any  of  the  others  of  the  suborder  Gallinae 
to  the  more  typical  Charadriomorphs  among  the  Limicolae. 

I  consider  the  quail  partridges  (Perdicidae)  to  be  the  most  lowly 
organized  forms  of  the  suborder  now  under  consideration,  and  the 
highest  those  grouse  which  are  the  least  closely  afiined  to  them.  The 
turkeys  and  guans  hold  a  middle  place.  Bonasa  is  more  nearly 
related  to  the  Perdicidae  than  any  other  genus  of  grouse  we  have, 
and  Canachites  and  Lagopus  come  very  near  each  other.  Species 
of  the  genus  Tympanuchus  are  osteologically  quite  different  in  many 
particulars  from  any  of  our  other  grouse,  and  in  those  particulars 
are  only  approached  by  species  of  the  genus  Pediocaetes.  Then 
Pediocaetes  in  turn  shows  its  next  nearest  affinities  to  be  with  the 
Sage  cock  (Centrocercus). 

Ortalis  leads  out  in  another  direction,  being  related  to  the  curas- 
sows,  and  other  forms  that  have  not  been  especially  examined  in 
the  present  connection.  Perhaps  of  all,  >\Ieleagris  shows  the  closest 
relationship  to  G  .  b  a  n  k  i  v  a  and  the  true  fowls,  while  on  the 
other  hand  the  skeleton  of  this  typical  galline  bird  presents  certain 
other  characters  that  evidently  connect  it  with  the  Phasianidae. 

Taken  as  a  whole,  the  Gallinae  show  kinship  in  one  direction  with 
the   anserine   birds    through    i'alamedea ;   in   another,    through    the 
tinamous  with   struthious   types.     Elsewhere   I   have   already  indi- 
cated their  relations  w'ith  the  plovers  and  the  pigeons. 
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Finally,  I'arker  has  said  in  his  Osteology  of  the  Gallinaceous 
Birds  and  Tinauious:  , 

It  may  be  said  that  the  "  Tetraoninae  "  differ  from  the  "  Phasia- 
ninae/'  just  as  the  ducks  differ  from  the  geese  —  the  legs  are 
shorter,  and  the  eardrum  is  far  more  perfectly  developed ;  whilst, 
as  the  grouse  lean  towards  the  Sand  grouse,  so  the  ducks  —  the 
marine  genera  —  lean  towards  the  grebes  and  the  cormorants. 

The  curassow's  are  evidently  true  and  normal  connecting  links 
between  the  fowls  and  the  Palamedeas. 

The  Talegalla  and  its  allies  are  not  only  related  to  the  curassows 
and  Palamedeas,  but  also  to  the  wingless  rails,  and  through  them 
to  the  kagu  (Rhinochetus). 

The  Hemipodii  have  the  quails  above  them,  the  tinamous  below, 
the  smaller  plovers  on  one  side,  and  the  Ground  pigeons  on  the 
other. 

The  Sand  grouse  are  borderers,  and  although  lower  than  the 
grouse  in  many  respects,  being  but  little  removed  from  the  stru- 
thious  type,  yet  are  related,  and  that  intimately,  to  the  plovers  and 
the  pigeons. 

The  tinamous  are  perhaps  the  most  instructive  of  all  these  mixed 
forms ;  for  although  essentially  struthious,  yet  they  are  structurally 
closely  related  to  the  Dendrortyx  (and  through  it  to  the  fowl),  to 
the  Hemipodius,  the  Syrrhaptes,  the  rails,  and  the  plovers'.  Fin- 
ally, it  has  reappearing  in  it  skull  structural  characters  only  found 
again  in  such  Reptilia  as  the  blindworms  and  the  skinks.  That 
most  important  bone,  the  "  os  quadratum,"  is  thoroughly  reptilian  in 
the  tinamous  (as  in  the  ostriches),  almost  single-headed  in  the 
fowls  and  grouse,  and  well  nigh  typically  ornithic  in  the  mound- 
makers,  curassows,  hemipods,  and  Sand  grouse. 

The  present  writer  does  not  see  c|uite  as  close  an  affinity  between 
the  Sand  grouse  and  the  struthious  types,  nor  even  the  tinamous 
and  the  struthious  types  as  Parker  seems  to  acknowledge  for  them. 
In  other  particulars  the  summing  up  of  the  relationships  of  the 
Gallinae  as  given  by  the  eminent  authority  just  quoted,  is  most 
instructive. 

ADDENDA 

As  I  have  already  remarked  in  several  places  in  the  present 
treatise,  the  descriptions  of  the  several  species  of  the  I'nite  1  States 
Gallinae  described  in  it  should  be  compare!  with  tiie  illustrations 
and  figures  given  on  the  plates  to  my  former  memoir  on  the  "  Oste- 
ology of  the  North  American  Tetraonidae."^     In  it  will  be  found 

'  Tii'elfth  Auuiial  Report  of  ihc  L'nitccl  States  Geological  and  Gcozraphisal  Surrey  of 
the  Territories:  A  Report  of  Progress  of  the  E.yploratim  /•;  I'.'yoiiiiiig  n>id  Idaho  for 
the  Year  187S  [In  two  parts,  part  i],  by  V.  V.  Ilayden,  United  States  Geologist,  pages. 
653-718,    plates    5-13.    figures    47-91,    Washington,    Government    Printing    Office,    1883. 
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figured  several  views  of  the  skull  of  the  young  of  Centrocercus 
[pi.  5]  ;  the  development  of  the  sternum  of  Centrocercus  and  the 
figure  of  the  skull  of  the  adult,  and  also  a  figure  of  the  dorsal 
vertebrae  [pi.  6]  ;  bones  of  the  pectoral  limb  of  the  same  bird 
[pi.  7]  ;  the  development  of  the  pelvis  of  C  e  n  t  r  o  c  e  r  c  u  s  u  r  o  - 
phasianus  [pi.  8];  bones  of  its  pelvic  limb,  and  the  pygo- 
style  [pi.  9]  ;  three  views  of  the  skull,  the  mandible,  the  sclerotal 
plates,  and  the  humerus  in  Tympanuchus  [pi.  10]  ;  views  of  the 
ribs  and  sternum  in  Tympanuchus  [pi.  11]  ;  views  of  the  pelvis 
and  shoulder  girdle  in  Tympanuchus  [pi.  12]  ;  and  the  skull  of 
L  a  g  o  p  u  s  1  e  u  c  u  r  u  s  ,  and  P  e  d  i  o  c  a  e  t  e  s  p  .  c  o  1  u  m  - 
b  i  a  n  u  s  ;  the  pelvis  of  C  a  n  a  c  h  i  t  e  s  canadensis;  and 
the    trunk    skeleton    of    L  a  g  o  p  u  s    1  e  u  c  u  r  u  s     [pi.     13] . 

I  did  not  think  it  necessary  to  reproduce  any  of  these  figures  in 
the  present  connection,  as  the  former  memoir  is  quite  accessible  — 
a  copy  being  in  nearly  all  the  large  libraries  of  the  world,  and  in 
the  personal  libraries  of  many  comparative  anatomists. 

Since  that  memoir  and  the  present  treatise  were  written,  however, 
I  have  examined  the  skeletons  of  not  a  few  species  of  the  Gallinae 
from  several  parts  of  the  world,  and  from  these  I  have  selected 
various  parts  of  the  skeleton,  figures  of  which  are  given  in  my 
plates  herewith  presented,  for  comparison  with  what  has  been 
brought  out  in  my  earlier  studies  of  the  osteology  of  this  group 
of  birds.  These  figures,  as  far  as  possible,  illustrate  the  osteology 
of  some  of  the  principal  families  of  the  Gallinae.  as  the  Cracidae 
(Crax  globicera);  the  Tetraonidae  (Bonasa  and  others)  ;  the 
Phasianidae  (Phasianus  and  others)  ;  the  Aleleagridae  (Meleagris)  : 
and  a  variety  of  other  genera  from  other  families,  as  will  be  appre- 
ciated by  referring  to  my  plates. 

It  is  interesting  to  note  the  form  of  the  sternum,  and  the  bones 
of  the  shoulder  girdle  in  Crax  globicera  [pi."  5,  fig.  22]. 
The  carina  is  very  deep  and  of  a  triangular  outline  with  a  large 
pneumatic  foramen  at  the  upper  part  of  its  anterior  border.  A  large 
group  of  pneumatic  foramen  is  also  found  at  the  forepart  of  the 
dorsal  aspect  of  the  body  of  the  sternum,  ard  a  big  single  median 
one  over  the  base  of  the  largely  developed  manubrium  on  the  same 
aspect  of  the  bone.  They  also  completely  riddle  the  spaces  between 
the  facets  for  the  costal  ribs,  and  smaller  ones  in  the  coracoidal 
grooves.  The  peculiar  form  of  the  xiphoidal  processes  is  well 
shown  in  the  figure  of  the  plate;  they  remind  us  of  these  prolonga- 
tions in  some  of  the  pigeons. 
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The  large,  straight  and  stout  coracoids  of  Crax  are  also  pneu- 
matic, as  are  also  the  powerfully  developed  scapulae.  In  the  former, 
very  extensive  apertures  are  found  at  their  bases  on  the  posterior 
aspects,  while  in  the  latter,  they  occur  as  small  foramina  on  the 
under  sides  of  the  anterior  ends.  The  os  furcula  is  of  the  U-pat- 
tern,  and  has  a  remarkably  long  and  somewhat  slender  hypo- 
cleidium  of  nearly  three  centimeters  in  length.  Above,  the  moder- 
ately dilated  free  end  of  either  clavicular  end  makes  an  extensive 
articulation  with  the  corresponding  scapula,  but  does  not,  in  the 
specimen  at  hand,  come  in  contact  with  the  coracoid  of  the  same 
side.  Below,  the  coracoids  fit  in  deep  grooves  on  the  sternum,  and 
apparently  come  in  contact  in  the  median  line  through  a  foramen 
that  pierces  the  manubrium  sterni,  as  seen  in  so  many  of  the 
Gallinae. 

In  .  P  h  a  s  i  a  n  u  s  c  o  1  c  h  i  u  s  [pi.  i,  fig.  6 ;  pi.  2,  fig.  18  ;  pi.  6, 
fig.  28]  the  skull  reminds  me  much  of  the  skull  in  Centrocercus 
[pi.  2,  fig.  16],  and  in  reality  this  part  of  the  skeleton  is  consider- 
ably alike  in  the  two  forms.  In  Phasianus,  however,  the  frontal 
processes  of  the  premaxillary  not  only  persist  throughout  life  as  in 
the  Sage  cock,  but  they  are  produced  backward  farther  between  the 
nasals.  The  external  narial  apertures  are  both  really  and  compara- 
tively smaller  in  Phasianus,  and  in  its  skull,  too,  the  pars  planae 
do  not  ossify  as  they  conspicuously  do  in  Centrocercus.  A  con- 
spicuous vomer  is  present  in  the  pheasant,  whereas  in  the  Sage 
cock  if  it  ossifies  at  all  it  is  in  the  most  rudimentary  manner.  For 
the  lacrymals  and  the  balance  of  the  cranium,  these  two  birds  are 
markedly  alike. 

Nearly  the  entire  skeleton  in  Phasianus  is  highly  pneumatic,  but 
this' condition  is  not  enjoyed  by  the  bonnes  of  the  leg  (except  the 
femur),  and  those  of  the  antibrachium  and  pinion.  The  pattern 
of  the  sternum  agrees  with  that  of  Callus  and  the  grouse,  but  the 
pelvis  is  entirely  different  from  that  bone  in  Centrocercus,  coming 
nearer  as  it  does  to  the  pelvis  in  Callus  [compare  the  figures  in  the 
text  and  plates,  especially  pi.  6,  fig.  28,  and  pi.  7,  fig.  31].  Four  of 
the  dorsal  vertebrae  in  Phasianus  coossify  to  form  one  'bone,  their 
common  neural  plate  being  perfectly  smooth,  and  showing  no  traces 
of  the  original  separate  neural  spines.  The  skeleton  of  the  limbs 
reminds  one  of  G.  banki  va  in  no  small  degree,  and,  in  reality 
the  various  bones  composing  them  are  typically  galline. 

Argus  giganteus  has  an  interesting  skeleton  in  many  re- 
spects, and  it  is  not  only  thoroughly  after  the  gallinaceous  order, 
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but  very  much  like  the  skeleton  as  we  find  it  in  some  of  the  larger 
forms  of  the  true  fowls  [sec  pi.  i,  fig.  11 ;  pi.  2,  fig.  19;  pi.  3,  fig.  20 
and  pi.  8,  fig.  32].  In  its  vertebral  column  it  has  in  the  cervical 
portion  15  free  vertebrae,  the  15th  bearing  a  pair  of  small  free 
ribs.  The  i6th  cervical  coossifies  with  the  three  following  dorsal 
vertebrae  into  one  solid  bone.  This  i6th  vertebra  I  call  a  cervical 
one  for  the  reason  that  its  ribs  do  not  reach  the  sternum,  although 
it  has  large  epipleural  appendages.  It  has  no  costal  ribs  to  effect  the 
connection  [pi.  3,  fig.  20].  The  fourth  dorsal  vertebra  is  a  free  one, 
but  its  ribs  like  the  pair  anterior  to  it,  have  no  epipleural  appendages, 
and  their  costal  ribs  do  not  quite  reach  the  sternum,  but  articulate, 
on  either  side,  with  the  costal  rib  preceding  it.  There  appear  to 
be  16  vertebrae  in  the  "  pelvic  sacrum,"  and  there  are  four  free 
caudal  vertebrae,  and  in  addition  thereto  an  immense  long  and 
pointed  pygostyle. 

Both  the  sternum  and  the  pelvis  in  Argus  very  largely  agree  in 
their  morphology  with  those  bones  in  Gallus,  and  the  pelvis  in  par- 
ticular, departing  somewhat  from  the  style  of  that  bone  in  Phasi- 
anus,  is  more  or  less  typically  galline,  and  widely  dift'erent  from  the 
pelves  of  such  forms  as  Centrocercus,  Pediocaetes,  and  other  genera 
of  the  Tetraonidae.  A  prepubic  process  is  more  or  less  conspicu- 
ously developed  in  all  of  these  galline  birds,  and  especially  in  the 
Asiatic  genera  and  others  in  the  East.  To  this,  Argus  and  Phasi- 
anus  form  no  exception.  The  skeleton  of  the  limbs  in  Argus 
g  i  g'  a  n  t  e  u  s  is  powerfully  developed,  but  particularly  the  bones 
of  the  pectoral  limbs  [pi.  8,  fig.  32].  Both  the  peculiar  plumage 
and  the  habits  of  the  fowl  demand  this,  and  the  necessity  for  it 
has  been  beautifully  carried  out.  In  the  pelvic  limb,  both  the  tibio- 
tarsus  and  the  tarsometatarsus  are  long  and  comparatively  slender. 
A  small  patella  is  present,  and  a  sesamoid  nearly  as  large  is  found 
at  the  back  of  the  ankle  joint,  just  above  the  hypotarsus  of  the 
tarsometatarsus. 

The  pneumatic  femur  has  a  length  of  about  10.3  centimeters ;  the 
tibiotarsus  16  centimeters;  and  the  tarsometatarsus  10.5  centimeters. 

Passing  to  such  a  species  as  R  o  1 1  u  1  u  s  r  o  u  1  r  o  u  1  I  find  that 
it  possesses  a  very  delicately  constructed  skeleton  throughout,  and 
while  presenting  all  the  typical  characters  of  a  true  gallinaceous 
form,  it  comes  nearer,  osteologically,  to  the  North  American  Per- 
dicinae  than  anything  I  have  heretofore  examined.  Its  entire 
skeleton  is  very  much  indeed  like  some  big  Callipepla,  or  a  Loph- 
ortyx.     In  Rollulus  the  six  caudal  free  vertebrae  are  greatly  re- 
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duced  in  size,  and  the  pygostyle  is  small,  long,  and  pointed.  JJut  the 
sternum  agrees  exactly  with  that  bone  in  the  California  partridge 
(L  .  c  a  1  i  f  o  r  n  i  c  u  s),  while  the  pelvis  and  the  rest  of  the 
axial  skeleton  come  very  close  indeed,  though  I  dare  say  a  minute 
description  would  bring  out  a  number  of  minor  osteological  dif- 
ferences. 

On  the  other  hand,  such  a  species  as  T  h  a  u  m  a  1  e  a  p  i  c  t  a  , 
approaches,  osteologically,  the  members  of  the  representatives 
of  the  North  American  genus  Bonasa.  This  is  best  seen  in 
the  skulls  of  the  two  types  mentioned,  and  is  extended  to 
the  sterna,  and  other  parts  of  the  skeleton.  In  their 
pelves,  however,  the  resemblances  are  not  so  close,  that  of  Bonasa 
being  broader  and  more  grouselike,  while  in  Rollulus  it  approaches 
the  true  fowls  in  its  morphology.  Still  the  pelvis  of  Bonasa  comes 
nearer  the  pelvis  of  Rollulus  than  it  does  the  pelvis  of  either  Tym- 
panuchus  or  Pediocaetes  [pi.  6,  fig.  26-29]  and  this  is  an  interesting 
fact.  I  very  much  regret  that  I  have  not  at  hand  the  skele- 
tons of  a  great  many  other  Gallinae  for  intercomparison,  for 
without  them  tlie  true  meaning  of  these  resemblances  and 
differences  can  not  be  explained  by  me.  I  am  therefore  com- 
pelled to  suspend  judgment  in  the  premises,  and  they  can 
not  be  understood  until  the  entire  suborder  is  examined,  not 
cnly  osteologically.  but  anatomically  otherwise.  I  have  seen 
enough  of  the  morphology  of  the  North  American  Tetraonidae  to 
convince  me  that  the  interrelationships  among  the  various  genera 
vary  greatly.  That  is.  for  example,  the  difference,  structurally,  be- 
tween Tympanuchus  and  Pediocaetes  is  infinitely  less,  than  a  similar 
comparison  reveals  to  exist  between  either  of  these  genera,  and 
Centrocercus.  Again,  osteologically,  Bonasa  approaches  the  Perdi- 
cinae,  and  is  considerably  further  removed,  when  thus  compared, 
from  Centrocercus  than  is  either  Tympanuchus  or  Pediocaetes. 
Then  Centrocercus  u  r  o  p  h  a  s  i  a  n  u  s  not  only  resembles 
a  few  of  the  true  Phasianidae  in  the  elongation  of  the  feathers  of 
its  tail,  as  its  specific  name  indicates,  but  in  certain  characters  it  ap- 
proaches them  osteologically,  so  that  in  this  particular,  and  in  some 
other  respects,  Centrocercus  is  nearer  some  of  the  Phasianidae  than 
it  is  to  Pediocaetes,  and  still  more  so  when  we  come  to  compare  it 
with  Bonasa. 
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EXPLANATION   OF   PLATES 

The  material  which  is  figured  upon  these  plates  is  represented  by 
specimens  which  belong  either  to  my  private  collections,  now  the 
property  of  the  New  York  State  ]\Iuseum,  or  to  the  collections  of 
the  United  States  National  Museum  at  Washington,  to  which  in- 
stitution my  thanks  are  due  for  the  loan  of  them  for  use  in  the 
present  connection.  I  am  also  greatly  indebted  to  Mr  F.  A.  Lucas, 
formerly  Curator  of  the  Osteological  Department  there,  for  his 
kindness  in  placing  this  material  so  promptly  at  my  disposal.  The 
figures  on  all  the  plates  are  reproductions  of  photographs  made  by 
the  author  direct  from  the  specimens,  and  none  of  these  figures  have 
heretofore  been  published. 

Although  I  examined  complete  skeletons  ofCrax  panamen- 
s  i  s  ,  A  r  b  o  r  i  p  h  i  1  a  c  h  a  r  1 1  o  n  i  ( Tropicoperdix  Blyth.  ? ) , 
Phasianus  torquatus  and  Phasianus  reevesi 
and  a  number  of  others  in  the  collections  of  the  United  States 
National  Museum,  they  are  not  figured  in  the  present  treatise,  but 
the  characters  they  present  have  been  taken  into  consideration  as 
well  as  those  of  other  groups  of  the  Gallinae. 

Plate  I 

All  the  figures  on  this  plate  are  of  natural  size,  and  those  shown 
in  figures  i,  2.  3.  4.  5  and  8  are  in  the  collection  of  the  author, 
now  in  the  New  York  State  Museum,  while  those  shown  in  figures 
T).  7.  9,  10  anrl  11,  are  in  the  collections  of  the  L'nited  States 
?\ational  Museum,  being  numbered  19293,  19290.  18764.  i(X332.  and 
19471   respectively. 
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1  Right  lateral  view  of  the  skull  of  Callipepla  squa- 
ma t  a ,  with  mandible  naturally  articulated.     New  Mexico. 

2  Left  lateral  view  of  the  skull  of  Bonasa  umbellus. 
Slightly  rotated  so  as  to  give  a  subbasal  aspect,  and  show  both 
quadratojugal  bars  and  other  bones  on  the  far  side.  Collected  in 
1880,  by  Prof.  Lesley  A.  Lee  of  Bowdoin  Cellege,  at  Brunswick, 
Maine.     Mandible  removed. 

3  Right  lateral  view  of  the  skull  of  Crytonyx  m. 
m  e  a  r  n  s  i  ;    mandible    removed.      Central    New    Mexico., 

4  Direct  right  lateral  view  of  the  skull  of  L  o  p  h  o  r  t  y  x 
gambeli  ;   mandible  removed.     New   Mexico. 

5  Direct  lateral  view  of  the  skull  of  L  o  p  h  o  r  t  y  x  c  a  1  i  f  o  r- 
n  i  c  u  s  .  Mandible  removed.  Coast  region  of  California.  Note  the 
difference  in  form  of  this  skull  and  the  one  of  C  .    sq  u  a  m  a  t  a 

[fig-  I]- 

6  Left  lateral  view  of  the  skull  of  P  h  a  s  i  a  n  u  s  c  o  1  c  h  i  c  u  s  , 

male.  Mandible  removed.  A  slight  evidence  of  disease  is  to  be 
observed  immediately  in  front  of  the  external  narial  apertures.  It 
is  very  marked  in  the  bones  of  the  remainder  of  the  skeleton  in  this 
specimen,   especially  in  the  carpometacarpii. 

7  Direct  left  lateral  view  of  the  skull  of  T  h  a  u  m  a  1  e  a 
p  i  c  t  a  .  Mandible  naturally  articulated,  and  the  sclerotal  plates  of 
the  left  eye  in  situ. 

8  Direct  superior  aspect  of  the  skull  of  Crytonyx  m. 
m  e  a  r  n  s  i .  Mandible  articulated.  From  a  male  specimen.  Cen- 
tral New  Mexico. 

9  Superior  view  of  the  skull  of  R  o  1 1  u  1  u  s  r  o  u  1  r  o  u  1  . 
Mandible  removed.    Proximal  end  of  quadratojugal  bar  broken  off. 

10  Direct  left  lateral  view  of  the  skull  of  Ortalis  macalli, 
female.  Mandible  naturally  articulated,  and  the  sclerotal  plates  of 
the  eyes  left  in  situ  in  the  orbits.  Note  the  large  lacrymal  bone  in 
this  skull. 

11  Subdirect  right  lateral  view  of  the  skull  and  mandible  of 
Argus  giganteus,  the  latter  disarticulated.  The  mem- 
branes of  the  rhinal  chamber  and  external  narial  apertures  have 
not  been  dissected  out,  and  show  dark  in  the  figure.  The  pars 
plana  is  rudimentary,  and  the  central  portion  of  the  interorbital  sep- 
tum is  thin  but  thoroughly  ossified. 


Gallinac 
P:ate  i 
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Plate  2 

The  material  shown  in  figures  12,  13,  14,  15,  16  and  17  is  from 
specimens  in  the  author's  collection,  now  in  the  New  York  State 
Museum,  and  the  specimens  in  figures  18  and  19  belong  to  the 
United  States  National  Museum.     All  are  exhibited  natural  size. 
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•  12  Direct  superior  aspect  of  the  skull  ofCallipepla  squa- 
ma t  a  ;  mandible  removed ;  the  same  specimen  as  shown  in  plate 
I,  figure  I. 

13  Direct  left  lateral  aspect  of  the  cranium  of  C  o  1  i  n  u  s  v  i  r  - 
g  i  n  i  a  n  u  s  .  All  the  bones  removed  save  the  two, nasals,  and 
these  are  somewhat  tilted  up  from  their  normal  positions. 

14  Superior  view  of  the  cranium  of  a  large  male  specimen  of 
Centrocercus  urophasianus.  All  the  bones  of  the 
skull,  including  the  mandible  have  been  removed,  save  the  nasals  and 
premaxillary,  and  these  latter  are  articulated  in  situ.  A  lateral  view 
of  this  skull  is  given  in  my  Osteology  of  the  Tctraonidae  with  other 
bones  of  the  skeleton  [Hayden's  12th  An.  Rep't,  p.  704,  pi.  6,  fig.  52]. 

15  Direct  superior  aspect  of  the  skull  of  Centrocercus 
urophasianus  (subadult,  "  bird  of  the  year  ").  Mandible 
removed.  Shows  very  well  the  sutures  among  the  cranial  and  facial 
bones,  and  the  foramen  corresponding  to  the  "  posterior  fontanelle  " 
of  human  anatomy.  A  lateral  view  of  this  skull  is  given  in  my 
Osteology  of  the  Tetraoiiidae,  with  other  bones  of  the  skeleton 
[Li.  S.  Geol.  &  Lieog.  Sur.  Terr.  Hayden's  12th  An.  Rep't,  1883.  pt  i, 
p.  702,  pi.  5,  fig.  50].  The  skulls  of  the  Sage  cocks  shown  in  this 
figure  and  figure   14  were  collected  by  the  author  in  Wyoming  in 

1879. 

16  Basal  aspect  of  the  skull  of  Centrocercus  uropha- 
sianus ;  mandible  removed.  From  a  large  female  specimen  col- 
lected by  the  author  in  Wyoming  in  1879. 

17  Basal  aspect  of  the  skull  of  Lophortyx  gamlieli; 
mandible    removed.     Same  specimen  as  shown  in  plate  i,  figure  4.- 

18  Basal  view  of  the  skull  of  P  h  a  s  i  a  n  u  s  c  o  1  c  h  i  c  u  s  . 
Same  specimen  as  shown  in  plate  i,  figure  6  of  this  bulletin.  Man- 
dible removed. 

19  Basal  view  of  the  skull  of  Argus  g  i  g  a  n  t  e  u  s  .  !Man- 
dible  removed.  Same  specimen  as  shown  in  plate  i,  figure  11,  of 
this  bulletin. 
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Plate  3 
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20  Direct  right  lateral  view  of  the  trunk  skeleton  of  Argus 
giganteus,  with  the  shoulder  girdle  articulated  in  situ.  The 
skull  shown  in  plate  i,  figure  11,  and  plate  2,  figure  19.  belonged  to 
this  individual.  The  leading  nine  cervical  vertebrae  have  been  re- 
moved. The  distal  half  of  the  left  postpubic  bone  broken  oflf  in  the 
specimen.     Reduced  less  than  one  half. 
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Plate  4 
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21  Left  lateral  view  of  the  trunk  skeleton  ofOrtalis  mac- 
call  i  .  Natural  size.  Shoulder  girdle  articulated  in  situ.  The 
leading  nine  cervical  vertebrae,  and  part  of  the  loth  not  shown  in 
tliC  figure.  The  piece  of  the  postpubic  bone  on  the  right  side, 
immediately  below  the  obturator  foramen,  broken  out  in  the 
specimen.  The  skull  shown  in  plate  i,  figure  lo,  belonged  to  this 
individual.  Ligaments  retained  in  various  places,  as  among  the 
sternal  ends  of  the  costal  ribs ;  in  the  angles  between  the  epipleural 
appendages  and  the  ribs  to  which  they  belong;  between  the  costal 
process  of  the  sternum  and  the  first  costal  ribs ;  among  the  neural 
soines  of  the  caudal  vertebrae ;  connecting  the  cervical  vertebrae ; 
and  at  the  base  of  the  cotyloid  cavity  of  the  pelvis. 
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Plate  5 

Specimens  shown  in  figures  22  and  24  belong  to  the  collections  of 
the  L'nited  States  National  Museum,  being  number  13507  and  19290 
respectively.  Those  shown  in  figures  23  and  25  are  from  the  au- 
thor's collection,  now  in  the  New  York  State  Museum.  All  the 
figures  on  this  plate  are  reduced  in  exactly  the  same  proportion. 
The  length  of  the  lower  border  of  the  keel  of  the  sternum,  from 
the  "  carinal  angle  "  to  the  distal  point  of  the  xiphoid  process,  in 
Crax  globicera  [fig.  22]  measures  in  the  actual  specimen  in 
the  museum  collection  exactly  10  centimeters  in  length,  and  this 
may  be  taken  as  the  scale  of  all  the  other  figures  in  this  plate,  they 
having  all  been  reduced  in  the  same  proportion. 
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22  Subdirect  left  lateral  aspect  of  the  sternum  and  shoulder  girdle 
of  Crax  globicera.  The  latter  is  articulated  in  situ.  The 
cut-off  ends  of  the  costal  ribs  have  been  allowed  to  remain.  A 
shot  hole  is  seen  at  the  lower  end  of  the  shaft  of  the  left  coracoid. 
Note  the  extreme  length  of  the  hypocleidium  of  the  os  furculum, 
and  the  great  depth  of  the  keel  from  the  sternal  body  to  the  carinal 
angle. 

23  Left  lateral  aspect  of  the  sternum  of,  B  o  n  a  s  a  u  m  b  e  11  u  s  ^ 
with  the  shoulder  girdle  articulated  in  situ.  The  skull  shown  in 
plate  I,  figure  2,  of  the  present  paper,  belonged  to  the  same  in- 
dividual. 

24  Subdirect  left  lateral  view  of  the  sternum  of  T  h  a  u  m  a  1  e  a 
p  i  c  t  a  .  The  skull  which  belonged  to  this  individual  is  shown  in 
plate  I,  figure  7. 

25  Direct  dorsal  view  of  the  pelvis,  and  three  first  caudal  vene- 
brae  of  an  adult  specimen  of  Lophortyx  californicus. 
Same  individual  which  furnished  the  skull  shown  in  plate  i,  figure  5. 
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Plate  6 

The  specimens  shown  in  figures  26  and  29  are  from  the  author's 
collection,  now  in  the  Xew  York  State  Museum;  those  of  figures 
2j  and  28  belong  to  the  United  States  National  ^luseum.  They 
are  all  taken  upon  direct  dorsal  view,  and  very  slightly  reduced. 
The  skull  shown  in  plate  i,  figure  2,  belonged  to  the  same  skeleton 
which  furnished  the  pelvis  here  shown  in  figure  26,  and  also  the 
bones  shown  in  plate  5,  figiu'e  23.  The  skull  shown  in  plate  i, 
figure  7,  and  the  sternum  shown  in  plate  5,  figure  24,  belonged  to 
the  same  individual  which  furnished  the  pelvis  here  seen  in  figure 
2"/.  The  wax  attaching  this  specimen  to  the  glass  upon  which  it 
was  photographed,  shows  through  the  sacral  foramina.  This  is  not 
the  case,  however,  with  the  ventral  view  of  this  same  pelvis,  shown 
in  plate  7,  figure  30. 

The  skull  shown  in  plate  i,  figure  11,  and  plate  2,  figure  19,  as 
well  as  the  trunk  skeleton  shown  in  plate  3,  figure  20,  of  this  bul- 
letin, are  all  from  the  same  skeleton  which  furnished  the  pelvis 
shown  in  the  present  plate  in  figure  28.  The  pelvis  of  the  Colum- 
bian sharp-tailed  grouse  ( P  e  d  i  o  c  a  e  -t  e  s  p.  c  o  1  u  m  b  i  a  n  u  s  ) 
shown  in  figure  29  of  this  plate  is  from  a  specimen  collected  by  the 
author  in  central  Wyoming,  in  1880.  These  four  pelves  well  ex- 
emplify the  variations  of  this  part  of  the  skeleton  seen  among  cer- 
tain of  the  Gallinae,  in  fact  the  extremes  in  the  several  species 
compared. 
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26  Pelvis  of  Bonasa     umbellus 

27  Pelvis  of    T  h  a  u  m  a  1  e  a    p  i  c  t  a 

28  Pelvis  of  P  h  a  s  i  a  n  VI  s  c  o  1  c  h  i  c  u  s 

29  Pelvis     of     Pediocaetes     phasianellus     cCilum 
b  i  a  n  u  s  .      All  the  bones  are  from  adult  birds. 


Gallinae 
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Plate  7 

The  pelvis  shown  in  figure  30,  belong-s  to  the  United  States 
National  Museum;  the  one  in  figure  31,  to  the  collection  of  the 
author,  now  in  the  New  York  State  Museum.  In  regard  to  the 
first,  see  plate  6,  figure  27.  and  notes  thereunder.  The  bird  that 
furnished  the  pelvis  here  shown  in  figure  31,  also  furnished  the 
skull  shown  in  plate  2,  figure  14.  It  is  shown  upon  direct  lateral 
aspect  in  my  Osteology  of  the  Tcfraonidac  [p.  708,  pi.  8,  fig'.  64]. 
Both  figures  natural  size,  and  both  shown  upon  ventral  aspect. 
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30  Pelvis  of  T  h  a  u  m  a  1  e  a  p  i  c  t  a 

31  Pelvis  of  Centrocercus  urophasianus 


Gallinae 
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Plate  8 
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32  Anconal  aspect  of  the  right  pectoral  Hmb  of  Argus  gigan- 
t  e  u  s  .  Natural  size  ;  ligamentous  preparation.  From  the  same 
individual  that  furnished  the  trunk  skeleton  shown  in  plate  3, 
figure  20,  of  the  present  treatise,  and  the  skull  in  plate  i,  figure  11, 
and  plate  2,  figure  19. 
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OSTEOLOGY  AND  CLASSIFICATION  OF  THE  ANSERES 

Formerly  there  Avere  not  a  few  systematic  ornithologists  who 
entertained  the  opinion  that  the  present  group  should  contain  not 
only  all  the  anserine  fowls  proper  (Anatidae  etc.),  but  also  the 
flamingoes  and  perhaps  the  screamers  (Palamedeidae)  as  well; 
as  has  already  been  shown,  however,  the  present  writer  dissents 
from  this  view,  to  the  extent  of  placing  the  flamingoes  in  a  sub- 
order by  themselves,  and  proposes  to  restrict  to  the  suborder  here 
to  be  osteologically  considered,  the  swans,  geese,  ducks  and  mer- 
gansers. From  this  it  will  be  seen  that  the  screamers,  as  well  as 
the  flamingoes,  are  kept  without  the  typical  anserine  assemblage, 
an  arrangement  that  I  take  to  be  quite  in  keeping  with  a  natural 
taxonomy.  For,  in  so  far  as  the  osteology  of  the  Palamedeidae 
seems  to  indicate,  they  are  separated  from  the  Anatidae  by  a  gap 
fully  as  wide  as  the  one  that  separates  the  Phoenicopteridae  from 
them.  And.  if  we  admitted  the  screamers  into  the  present  sub- 
order, then  there  would  be  no  valid  reason  for  excluding  the  flam- 
ingoes. Consequently  to  fulfil  the  ends  of  a  natural  classification, 
the  Palamedeidae  are  here  considered  to  occupv  a  suborder  apart. 
to  be  designated  as  the  Palamedeae.  As  a  group  they  stand  next 
to  the  true  An  seres. 

In  the  CJicck-List  of  Xorth  American  Birds  [A.  0.  U.  1895] 
the  "order"  Anseres  is  made  to  contain  the  single  familv  Anatidae. 
This  latter  is  divided  into  four  subfamilies,  viz :  the  Mere'inae ;  the 
Anatinae ;  the  Anserinae ;  and  the  Cygninae.  Of  these  the  first 
named  contains  the  mergansers,  two  species  of  the  genus  Mer- 
gus.  and  one  of  the  genus  Lophodytes.  The  subfamily  Anatinae 
contains  the  "  River  ducks," ^  with  ten  species  and  subspecies  in  the 
genus  Anas :  one  each  in  Spatula.  Dafila.  Aix.  and  Xetta ;  five  in 
the  genus  ^larila,  two  in  Clangula,  one  each  in  Charitonetta, 
Histrionicus.  Camptorhynchus  (doubtless  extinct).  Eniconetta  and 
Arctoneita ;  three  and  a  subspecies  in  Somateria  and  four  in 
Oidemia ;  and  fi.nally.  one  each  in  the  genera  Erismatura  and 
Xomonyx.  Xumerous  species  of  geese  are  placed  in  the  sul family 
Anserinae,  as  three  and  a  subspecies  in  the  genus  Chen;  two 
and  two  subspecies  in  Anser ;  four  and  four  subspecies  in  Branta  : 
one  in  Philacte.  and  two  in  Dendrocygna.     \\'e  have  three  species 

'  In  this  edition  of  the  A.  O.  U.  Check-List  all  of  the  ducks  in  North  America  were 
considered  "River  ducks. ""  (even  including  the  eiders!  p.  114),  but  in  the  2d  edition 
of  that  work  the  subfamily  "  Fuligulinae,  Sea  ducks  "  is  introduced,  the  line  being 
drawn  between  Aix  s  p  o  n  s  a  and  Xetta  r  u  f  i  n  a  .  There  exist  no  constant 
osteological  characters  by  which  any  such  division  as  "  River  ducks  "  and  "  Sea  ducks  " 
can  be  established,  and.  in  reality,  nothing  of  the  kind  occurs  in  nature,  in  so  far 
as    these    birds    are    concerned. 


250  NEW    YORK    STATE    MUSEUM 

of  swans,  all  of  the  ,c;"enus  Olor,  making  np  the  fourth  and  last 
subfamily  or  the  Cygninae.  I  have  osteological  material  illustrating 
nearly  all  the  different  genera.  Some  of  it  belongs  to  my  own 
private  collection,  now  in  the  New  York  State  Museum ;  more  of 
it  to  the  United  States-  National  Museum ;  while  I  am  under  obliga- 
tion to  Mr  F.  E.  Beddard  F.  R.  S.  for  a  skeleton  of  X  e  1 1  a 
r  u  f  i  n  a  . 

Regarding  the  Anseres  as  a  whole,  Newton  claims  that  the 
Anatidae  may  be  at  once  divided  into  six  more  or  less  well  marked 
subfamilies:  (i)  the  Cygninae  (swans),  (2).  the  Anserinae  (geese) 
—  which  are  really  very  distinct,  (3)  the  Anatinae  or  Fresh-water 
•ducks,  (4)  those  commonly  called  Fuligulinae  or  Sea  ducks  (poch- 
ards), (5)  the  Erismaturinae  or  Spring-tailed  ducks,  and  (6)  the 
Merginae   (mergansers).^ 

Professor  Huxley  placed  the  Anseres  in  his  Desmognathae  (sub- 
order III),  arranging  them  in  the  following  order,  thus: 

Group    I    Chenomorphae 

Family   i   Anatidae,  with  Palamedea 
Group   2   Amphimorphae 

(Genus  Phoenicopterus) 
Group  3  Pelargomorphae 

Family  i  Ardeidae 

2  Ciconiidae 

3  Tantalidae 

From  what  has  been  said  above,  it  will  be  seen  that  the  objection 
to  this  arrangement  is  the  associating  of  Palameda  in  the  same 
fmnily  with  the  Anatidae,  about  the  unnaturalness  of  which  there 
can  be  no  question.  It  .is  infinitely  nearer  the  truth,  however,  than 
the  classification  proposed  by  Garrod  who  placed  the  fowls 
(Gallinae),  screamers,  rails,  bustards,  iiamingoes,  Musophagidae, 
and  cuckoos,  all  in  one  "  cohort,"  and  the  Anseres  including  the 
penguins,  divers  and  grebes  in  an  entirely  different  order  (Anseri- 
formes),  and  these  separated  from  the  former  by  a  "cohort"  in- 
cluding only  the  parrots.  It  would  be  hard  indeed  to  conceive 
of  a  more  extraordinary  scheme  than  this. 

In  Dr  Sclater's  taxonomy  we  find  the  following  proposed : 

Order     VII     Herodiones a  Ardeidae 

b  Ciconiidae 
c  Plataleidae 

VIII     Odontoglossae Phoenicopterus 

IX     Palamedeae •  Palamedeidae 

X     Anseres 

And,  so  far  as  grouping  goes,  this  arrangement,  in  my  opinion,  is 
a  very  natural  one  indeed. 

^  IHtck,    ]>ict.    of    Birds,    1893.      Pt     i,    p.     16S. 
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According  to  Newton  "  the  Phoenicopteri  so  much  resemble  the 
Anseres  in  certain  points  that  they  should  form  a  suborder  of  that 
group,  equal  in  value  to  the  true  Anseres  and  the  Palamedeae." 
This  opinion  was  published  in  1884,  while  two  years  previous  Dr 
Reichenow  had  advanced  a  scheme  of  avian  classification  in  which 
he  widely  separates  the  flamingoes  ^  from  the  Anseres,  which  last 
he  arravs  thus : 


Order    V    Lamellirostres 

Familv  1 1 

Mergidae 

12 

Anatidae 

13 

Anseridae 

14 

Cygnidae 

15 

Palamedeidae 

Lamellirostres -, 

2   Anseres Anatidae 


Again  in  1903  Dr  Coues  in  his  fifth  edition  of  the  Key  to  North 
American  Birds  presents  the  following  scheme. 

ORDER  SUBORDERS  FAMILIES  SUBFAMILIES 

fi   Odontoglossae. . .  .      Phoenicopteridae 

!  (Grallatorial  Anseres) 

'  Cygninae 
Anserinae 
Anatinae 
Fuligulinae 

y  { Merginae 

So  far  as  the  writer  has  been  able  to  discover,  that  distinguished 
taxonomer  did  not  publish  any  view  he  may  have  held  upon  the 
place  occupied  by  the  Palamedeae. 

In  1887,  Mr  Ridg\vay  in  his  Manual  has  the  one  family  Anatidae 
contain  the  ducks,  geese,  and  swans,  for  which  no  subfamily  divi- 
sions are  made.  They  are  the  only  forms  placed  in  the  order 
Anseres,  the  family  Phoenicopteridae  following  in  the  order 
Odontoglossae,  and  no  opinion  expressed  in  reference  to  the 
screamers. 

In  the  Standard  Xatural  History  (1885),  Dr  Leonard  Stejneger 
offers  the  following: 

Order  YIII     Chenomorphae 
Super  family  11  Anhimoideae 
12  Anatoideae 
Family    i  Cnemiornithidae 

2  Cereopsidae 

3  Anseranatidae 

4  Plectropteridae 

5  Anatidae 
Superfamily  13  Phoenicopteroideae 

Family  i   Palaeolodontidae 
2  Phoenicopteridae 

'  Placed  in  order  VII,  (Gressores)  with  the  ibises,  storks,  Scopus,  Balaeniceps,  and  the 
herons. 
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This  order  \'JII  of  Stejneger's  scheme  is  preceded  by  the  Grallae 
(order  VIIj,*and  followed  by  the  Herodii  (order  IX).  which  last 
contains  the  ibises  and  the  stork-heron  families. 

Passing  to  Prof.  Max  Fiirbringer's  arrangement,  we  find  the 
Anseriformes,  Podicipitiformes,  and  the  Ciconiiformes  as  suborders 
arrayed  under  his  order  Pelargornithes  in  which  the  Palamedeae 
are  not  even  included,  but  stand  as  an  "  intermediate  suborder."  be- 
tween the  Pelargornithes  and  the  struthious  forms,  while  within 
the  former  the  flamingoes  are  separated  from  the  Anseres  by  the 
Diver  grebe  groups,  both  living  and  extinct. 

So  far  as  I  have  been  enabled  to  follow  ]\Ir  Seebohm  on  the  clas- 
sification of  birds,  in  the  various  schemes  he  has  at  different  times 
proposed,  the  following  seems  to  be  his  view  upon  the  position  in 
the  system  of  the  Anseres,  viz: 


SUBCLASS 


4   Galliformes 


ORDER  SUBORDER 

f  \  23    Palamedeae 

I  Lamellirostres '  24  Anseres 

]  /  25    Phoenicopteri 

[Gallo-Grallae 25-32 


The   fact  of  making  the  attempt  to  establish  fii'c  or  six  "  sub- 
classes '■  in  such  a  group  of  vertebrates  as  existing  birds  is  enough, 
in  mv  estimation,  to  cast  suspicion,  at  least,  upon  the  scheme  pro- 
posed by  Mr  Seebohm.  while  in  the  arrangement  of  his  *'  suborders 
it  has  not  a  little  to  recommend  it. 

Dr  Sharpe  in  1891  in  his  classification  of  birds  placed  the  Flam- 
ingoes in  one  order  and  the  "  Pelecaniformes  "  in  another,  while  be- 
tween the  two  he  inserts  the  Anseres  in  the  following  way : 

Order  XII  Anseriformes   (Cosmopolitan) 
Suborder  XLIV  Anseres 
Family   i   Cnemiornithidae 

2  Anseranatidae 

3  Plectropteridae 

4  AnatiJae 
Subfamily  Anserinae 

Cygninae 
Anatinae 
Merginae 
Suborder  XLV  Palamedeae  (Xeotropical) 
Family     Anhimidae 

I 

Some  of  the  statements  advanced  by  Dr  Sharpe  in  reference  to 
tne  osteologic  characters  upon  which  this  classification  rests  are 
not  correct.  He  is  not  responsible  for  these,  however,  but  has 
largely  relied  upon  others  for  his  information  on  such  matters.     For 
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example,  and  citing  Seebohm  as  his  authority,  he  says  for  the 
Anseres  "  sternum  with  only  one  shallow  notch." 

This  is  very  wide  of  the  mark,  for  the  "  notching ".  is  almost 
invariably  deep  in  American  species,  or.  as  in  Glaucionetta.  the 
sternum  is  fenestrated  posteriorly,  once  upon  either  side  of  the  keel. 

Ill  the  various  works  of  Sir  Richard  Owen,  I  have  read  what  he 
has  given  us  upon  the  osteology  of  existing  forms  as  well  as  ex- 
tinct species  of  Anseres.  To  some  extent  the  labors  of  this  great 
authority  will  be  used  in  a  comparative  way  in  the  present  treatise. 
Moreover.  I  shall  incorporate  an  illustrated  memoir  I  published  in 
the  Proceedings  of  the  United  States  National  Museum  in  1889. 
entitled  Obso-ratioiis  upon  the  Osteology  of  the  Xorth  American 
Anseres,  and  use  the  same  cuts  to  illustrate  the  group  characters 
herein  set  forth. 

In  1890  Prof.  William  Kitchen  Parker  F.  R.  S.  published  an 
excellent  memoir  On  the  Morphology  of  the  Dnck  and  the  Auk 
Tribes}  but  osteologically  it  will  not  assist  us  much  here,  as  the 
work  deals  most  largely  with  the  embryological  stages  of  the  forms 
treated,  and  with  demonstrating  the  diiTerence  between  the  Anatidae 
and  the  Alcidae. 

In  the  Proceedings  of  the  Zoological  Society  for  1875  Garrod  pub- 
lished a  good  article  On  the  Form  of  the  Lower  Larynx  in  Certain 
Species  of  Ducks.    Figures  of  these  parts  are  given  for  S  a  r  c  i  d  i  - 

0  r  n  i  s   m  e  1  a  n  o  n  o  t  a  (q  et  $) ,  R  h  o  d  o  n  e  s  s  a    c  a  r  y  o  p  h  y  1  - 

1  a  c  e  a  ( J*  et  $ ) ,  and  ^letopiana  peposaca  (J^).  These 
are  all  rare  forms  and  do  not  occur  in  the  United  States  avifauna. 
Much  work  in  the  same  direction  is  needed  in  the  case  of  American 
Anatidae.  Eyton  and  also  Yarrell  left  us  something  of  value  upon 
the  same  subject;  the  former  in  his  Anatidae.  and  the  latter  in  his 
British  Birds. 

W.  A.  Forbes  touched  upon  the  Anseres  but  very  lightly.  On 
page-  354  of  his  collected  Scientific  Papers  there  is  an  interesting 
"  Xote  on  Some  Points  in  the  Anatomy  of  an  Australian  Duck 
(Biziura  lobata),"'  which  may  some  day  be  of  assistance  in 
taxonomy. 

A  most  excellent  contribution  to  the  subject  of. the  classification 
of  the  Anseres  is  seen  in  Dr  Stejneger's  work  upon  the  swans. - 
But  five  pages,  however,  are  given  to  the  osteolog'cal  characters, 

'  Cunningham    Memoirs,    Roy.    Irish    Acad.    Xo.    6,    9    pi. 

-  Stejneger,    Leonard.      Outlines    of   a    Monosraph   of    the    Cygninae.      L'.    S.    Xat.    Mus. 
Proc.    1882.   p.    174—221,    fig.    1-16. 
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and  not  double  that  number  of  lines  to  the  skull.  Still  these  "  Out- 
lines "  are  of  great  value  in  other  directions,  and  have  been  care- 
fully consulted  during  the  writing  of  that  part  of  the  present 
paper  which  lias  especially  to  do  with  the  Cygninae. 

Fossil  Anseres  have  been  found  at  various  times  in  different- 
geological  horizons.  Some  of  these  belonged  to  more  or  less  true 
anserine  types  now  extinct;  some  were  of  forms  only  more  or  less 
remotely  allied  to  the  Anseres;  finally,  many  of  them,  especially  in 
the  recent  formations,  are  identical  with  swans,  ducks,  geese,  and 
mergansers,  belonging  to  the  existing  avifauna.^  Chief  among  the 
labors  done  in  this  direction  are  the  memoirs  of  Sir  Richard  Owen, 
of  Gervais,  and  of  W.  K.  Parker. 

The  titles  of  a  vast  number  of  works  relating  to  the  Anseres  are 
to  be  found  in  the  Ornithological  Bibliography  of  Coues,  a  volume 
that  has  been  freely  consulted  in  the  present  connection. 

What  I  have  now  to  say  about  the  osteology  of  the  ^Merginae, 
will  be  based  upon  a  study  of  the  skeleton  of  Mergus  ser- 
r  a  t  o  r  ,  and  taken  from  my  memoir  Observations  upon  the  Oste- 
ology of  the  North  American  Anseres,  referred  to  above.  In  doing 
this,  however,  I  shall  make  some  comparison  with  a  skeleton  of 
Lophodytes  cucullatus,  and  include  these  observations 
with  what  was  said  in  my  earlier  paper. 

Mergus  serrator 

Skull.  We  find  in  this  bird  that  the  lamellae  of  the  bill  develop 
toothlike  serrations  for  the  entire  length  of  both  mandibles.  These 
pseudoteeth,  however,  make  no  impression  whatever  upon  the  os- 
seous base  of  the  bill,  and  in  a  well  prepared  skeleton  we  would 
never  suspect  their  existence.  This  is  equally  true  of  Lophodytes. 
Upon  lateral  view  of  this  skull  [fig.  i]  we  see  that  the  superior 
mandible  curves  slightly  upward  as  we  proceed  toward  its  apex; 
the  lower  margin  is  sharp,  and  above  it  is  convex,  except  in  the 
craniofacial  region  and  somewhat  beyond,  where  it  is  depressed. 

The  nasal  is  a  large,  broad  bone ;  its  anterior  margin  is  rounded  as 
in  other  holorhinal  birds.  The  nostril  is  elliptical  and  placed  hori- 
zontally, and  the  sutural  traces  of  the  bones  that  surround  it  en- 
tirely obliterated. 

The  lacrynial  bone  is  triangular  in  form,  its  apex  below  terminat- 
ing in  a  spindle-form  process,  which  is  curved  somewhat  outward. 


I  See    Shufeldt,    R.    W.      A    Study    of    the    Fossil    Avifauna    of    the   Equus   Beds    of   the 
Oregon   Desert.     Acad.   Nat.    Sci.   Phila.  Jour.   1892.   9:389-425,  pi.    15-17- 


OSTEOLOGY   OF    BIRDS 


255 


Along  its  superior  border  it  anchyloses  with  the  frontal  and  nasal, 
the  sutural  trace  being-  quite  distinct  in  the  adult  skull ;  not  so, 
however,  in  most  of  the  ducks  and  geese. 

JMany  anserine  birds  seem  to  possess  a  slender  jugal  bar;  in  the 
case  of  the  Red-breasted  merganser,  its  distal  end  turns  abru]itly 
upward  to  make  its  articulation  with  the  quadrate. 

This  latter  bone  has  its  orbital  process  widely  bifid ;  its  mastoidal 
head  is  double  and  roundly  convex.  In  Lophodytes  the  antero- 
posterior valley  dividing-  this  convexity  into  two  facets,  is  not  very 
deep. 

The  facets  at  its  mandibular  foot  are  two  in  number,  placed  ob- 
liquely. They  dififer  considerably  in  form  and  position  from  the 
same  parts  as  seen  in  a  specimen  of  a  Brant  before  me. 


Fig.    I   Skull    of    Mergus    serrator;    right    lateral    view;    natural    size.      Drawn 
by   tlie    author   from   si)ecimen    16626,    Smithsonian   collection 


The  sphenotic  process  is  prominent  and  gradually  curves  down- 
ward along  its  extent.  In  most  ducks  it  points  downward  and 
forward. 

We  find  the  hinder  moiety  of  the  superior  orbital  periphery 
rounded  ofif  for  the  lodgment  of  the  nasal  gland.  The  extent  to 
which  this  is  carried  varies  in  the  different  species  of  anserine  fowl. 

About  the  center  of  the  interorbital  septum  there  occurs  a  large 
fenestra,  and  the  foramina  for  the  exit  of  the  first  and  second  pair 
of  nerves  are  much  larger  than  necessary  for  this  purpose  alone. 
These  openings  in  the  Hooded  merganser  are  relatively,  as  well  as 
actually,  smaller. 

The  pars  plana  is  a  very  thin,  curved  sheet  of  bone,  which  sup- 
ports in  front  a  crumpled  mass  of  equally  attenuated  osseous 
tissue.  This  latter  projects  into  the  upper  space  of  the  rhinal 
chamber,  and  no  doubt  plays  the  part  of  a  turbinated  bone.  Neither 
of  these  outgrowths  comes  in  contact  with  the  inner  aspect  of  the 
lacrvmal  bone  of  the  same  side. 
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The  lower  margin  of  the  rostrum  is  straight,  rising  gently  up- 
ward as  it  is  projected  forward,  being  sharp  below  along  its 
anterior  moiety. 

Anteriorl}'  the  ethmoid  has  an  elongocordate  outline,  the  base 
of  the  figure  abutting  against  the  under  side  of  the  craniofacial 
region. 

X'iewing  this  skull  from  beneath  we  notice  a  long,  narrow  cleft 
in  front  of  the  maxillopalatines  and  bounded  on  either  side  by  a 
dentary  process  of  the  premaxillary.  This  cleft  is  deepest  behind 
and  gradually  becomes  shallower  as  it  proceeds  to  the  front,  where 
it  disappears  just  behind  the  rounded  mandibular  apex. 

The  maxillo palatines  are  thin,  horizontal  plates  that  are  in  con- 
tact for  their  anterior  halves  in  the  median  line,  but 
diverge  as  rounded,  distinct  processes  for  their  posterior 
moieties.  These  processes  project  into  the  wide  interpalatine  cleft, 
but  do  not  come  in  contact  either  with  the  palatine  bones  or  with 
the  z'onicr.  This  latter  is  a  long,  thin  plate  of  bone  that  is  grasped 
by  the  small  ascending  processes  of  the  palatines  behind  to  anchy- 
lose  with  them,  while  above  it  is  finished  off  with  a  riblike  margin 
which  is  produced  beyond  the  plate  in  front  as  a  long  spiculiform 
process,  with  its  apex  resting  upon  the  middle  of  the  maxillo- 
palatine  median  suture. 

Each  palatine  body  is  a  narrow  lamina  of  bone,  the  anterior  end 
of  it  dilating  somewhat  before  being  inserted  between  and  fused 
with  the  other  elements  in  front. 

These  palatines  only  meet  each  other,  and  that  only  in  a  point, 
behind  their  common  seizure  of  the  hinder  end  of  the  vomer.  Nor 
do  they  come  in  contact  with  the  under  border  of  the  rostrum, 
as  they  are  prevented  from  doing  so  by  the  sessile,  though  large 
and  elliptical,  basipterygoid  facets  found  upon  the  latter. 

Their  heads  are  separated  behind  by  quite  an  interval,  and  each 
one  makes  a  peculiar  combination  joint  with  the  corresponding 
head  of  the  ptervgoid,  which  develops  the  reverse  articulation  for  it. 

Immediately  posterior  to  this  a  pterygoid  supports  also  a  sessile 
elliptical  facet  of  precisely  the  same  character  as  the  one  referred 
to  above  as  occurring  on  the  rostrum,  the  two  coming  in  contact 
to  form  a  perfect  sliding  joint,  with  smooth  and  plane  surfaces 
opposed  to  each  other. 

Posterior  to  this  articulation  a  pter3'goid  is  somewhat  compressed 
from  above  downward,  and  curves  gracefully  outward  to  cover 
with  its  cuplike  hinder  end  the  spheroidal  facet  offered  to  it  on 
the  part  of  the  corresponding  \juadrate. 
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Both  in  form  and  position  (or  articulation)  the  palatines  and 
pterygoids  of  the  Hooded  merganser  (  Lo  p  h  o  d  y  t  e  s  c  n  c  u  1  - 
1  a  t  u  s  )    apparently  agree  with    ]\I  .    s  e  r  r  a  t  o  r  . 

The  basitemporal  region  is  broad  and  smooth,  and  a  spinelike 
process  at  its  apex  fails  to  shut  out  from  view  the  double  orifice 
leading  to  the  Eustachian  tubes. 

We  find  the  major  portion  of  the  crota- 
jilnte  fossa  upon  the  lateral  aspect  of  the 
>kull.  Still  it  may  be  seen  also  from  a  pos- 
terior view,  where  tlie  two  depressions  ap- 
jjrcach  each  oiiier,  but  are  separated  by  a 
large  domelike,  supraoccipital  prominence. 

This  latter  is  usually  pierced  by  an  irregu- 
lar foramen  on  either  side,  which  is  qui4:e 
characteristic  but  not  always  present  in  the 
ducks  and  geese,  and  are  small  even  in  Loph- 
odytes.  In  a  specimen  of  Branta  cana- 
<1  e  n  s  i  s  h  u  t  c  h  i'n  s  i  i  before  me  a  large 
cne  occurs  only  on  the  left  side  of  the  promi- 
nence. 

]\iergus  has  a  large  foramen  magnum  which 
faces  almost  direct-y  backward.  The  occipital 
condyle  at  its  lower  margin  is  of  a  reniform 
outline  with  the  notch  above. 

In  the  mandible  the  symphysis  is  short,  and 
this  bone,  when  seen  from  a  superior  aspect, 
is  of  an  acute  \'-shape  form. 

The  anterior  two  thirds  of  either  ramus  is 
narrow,  tap^ering  somewhat  to  the  front,  with 
both  upper  and  lower  borders  rounded.  On 
the  outer  surface  a  deep,  median,  and  longi- 
tudinal groove  of  hairlike  proportion  is  drawn 
along  its  entire  length. 

The  hinder  third  is  much  wider,  nearly 
double  the  width,  cind,  instead  of  being  thick 
like  the  forepart  of  the  bone,  is  a  vertical 
lamelliform  i)late.  Its  border  is  sharp  above, 
V  bile  below  it  is  rounded,  being  in  the  same  author:  same  specimen  as 
line  with  the  inferior  border  of  the  anterior  shown  in  fif^ure  r 
two  thirds. 

The  ramal  fenestra  is  nearly  or  quite  closed  in  by  the  surround 
ing  elements ;  a  long,  oblique  slit  marks  its  site.     A  curved  projec 


Fic;.  2  Skull  of  Mergus 
serrator;  viewed  frcm 
above,  mandible  removed; 
natural  s'ze.     Drawn  by  the 
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lion  is  developed  on  the  outer  aspect  of  this  part  of  the  bone;  that 
above  apparently  takes  the  place  of  part  of  the  coronoid  process. 

Each  mandibular  facet  presents  two  oblique  grooves  upon  an  area 
contracted  to  the  minimum  surface  for  the  accommodation  of  the 
mandibular  foot  of  the  quadrate  that  articulates  with  it. 

Behind,  either  angle  is  produced  backward  as  a  recurved  and 
vertical  lamina  of  bone,  to  the  inner  side  of  which  we  find  the 
circular  entrance  to  a  deep  conical  pocket.  In  all  essential  par- 
ticulars the  lower  jaw  of  the  Hooded  merganser  agrees  with  these 
characters  as  found  in  the  Red-breasted  species  we  have  under 
consideration. 

M  e-r  g  u  s  s  e  r  r  a  t  o  r  has  an  enormous  bilobed  tracheal  t\'m- 
panum  at  the  pulmonic  bifurcation  of  its  windpipe.  These  in- 
teresting structures  vary  much  in  form  and  size  in  the  different 
species  of  birds  that  possess  them,  and  would  well  repay  a  general 
comparison. 

Vertebral  column  and  ribs.  This  merganser  has  61  vertebrae 
in  its  spinal  column,  the  first  pair  of  free  ribs  occurring  on  the 
i6th;  then  follow  five  others  that  have  ribs  connecting  with  the 
sternum  b}'  costal  ribs ;  1 7  anchylose  to  form  a  sacrum  for  the 
pelvic  bones ;  and,  finally,  we  find  seven  free  caudal  vertebrae 
besides  a  pygostyle.  All  these  segments  are  freely  movable  upon 
one  another,  except  those  in  the  sacrum.  In  [Nlergus  the  odon- 
toid process  of  the  second  vertebra  does  not  perforate  the  cup  of 
the  atlas  from  behind,  but  both  these  segments,  in  common  with 
many  ducks,  present  the  interesting  condition  of  having  the  lateral 
vertebral  canals  at  the  .outer  sides  of  their  centra,  for  the  protection 
of  the  vessels  that  pass  through  them.  This  canal  is  a  very  prom- 
inent feature  through  all  of  these  cervical  vertebrae  to  include  the 
12th;  in  the  first  five  or  six  it  has  a  fenestra  in  its  lateral  wall  on 
either  side.  With  the  exception  of  the  last  few  vertebrae  in  which 
it  occurs,  it  extends  nearly  the  full  length  of  the  centra,  while  its 
inferior  wall  includes  the  greater  part  of  the  parial  parapophyses, 
and  these  latter  being  rather  widely  separated,  we  have  as  a  result 
a  broad  area  at  the  under  side  of  all  of  these  vertebrae  where  this 
condition  obtains. 

The  hyapophysial  canal  is  found  in  the  6th  to  the  12th,  inclu- 
sive, but  in  none  of  these  does  it  close  in  entirely,  though  the  pro- 
cesses approach  each  other  very  near  in  the  last  mentioned  vertebra. 

Axis  vertebra  has  a  prominent  hyapophysis,  but  it  is  missing  in 
the   3d  vertebra,   and   this  process   does   not   make   its   appearance 
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again  until  we  find  it  as  a  conspicuous  median  plate  in  the  13th. 
In  the  14th  it  is  smaller,  and,  although  still  in  the  vertical  plane, 
evidently  moved  slightly  to  the  left  of  the  median  line.  This  last 
condition  is  more  pronounced  in  the  15th,  while  in  the  i6th,  where 
it  still  possesses  considerable  size,  it  is  carried  so  far  to  the  left 
as  to  be  nearly  in  the  same  plane  with  the  side  of  the  vertebra, 
though  it  still  remains  vertical.  The  i6th  vertebra  also  has  lateral 
hyapophysial  cornua,  which  makes  this  peculiar  shifting  of  its 
mid  process  all  the  more  striking.  I  am  unable  to  say  at  present 
whether  this  is  a  constant  condition  of  aftairs  or  not.  The  dorsal 
series  also  have  hyapophysial  processes ;  these  are  at  first  short,  with 
spreading  cornua,  to  gradually  become  longer  and  lose  their  termi- 
nal bifurcation,  and  again  grow  shorter,  to  finally  disappear  on  the 
first  sacral,  or  dorsolumbar. 

Axis  vertebra  has  a  thick  and  heavy  neural  spine.  In  the  following 
six  or  seven  segments  this  gradually  becomes  longer,  lower,  and 
thinner,  to  be  absent  entirely  in  the  loth  cervical  vertebra.  In  the 
14th  it  reappears,  and  from  it,  backward,  'it  gradually  assumes  the 
broad,  oblong  plate  which  is  perfected  in  the  dorsal  series.  The 
vertebrae  of  this  latter  region  are  restricted  in  their  movements 
upon  one  another  by  the  many  interlacing  tendinal  and  metapophy- 
sial  spiculae  among  them. 

In  the  cervical  region  the  neural  canal  is  cylindrical  in  form,  and, 
owing  to  the  fact  that  neither  the  pre-  or  postzygapophysial  facets 
are  upon  spreading  limbs,  in  its  anterior  division  this  tube  is  won- 
derfullv  well  protected,  its  walls  being  nearly  continuous  from  one 
vertebra  to  the  next.  This  condition  does  not  obtain  in  the  latter 
half  of  the  cervical  region,  however,  where  the  prolongation  of  the 
aforesaid  apophyses  lend  to  the  dorsal  aspects  of  the  vertebrae, 
when  viewed  from  above,  that  familiar  capital  letter  X  appearance, 
with  the  extremities  of  the  lines'  alternately  articulating  above  and 
below. 

This  disappears  again  in  the  dorsal  series,  where  they  are  closely 
interlocked  with  each  other,  and  the  neural  tube  once  more  becomes 
continuous.  For  the  rest  we  find  that  the  "  heterocoelous  "  plan 
of  articulation  prevails  among  these  vertebrae  thus  far  described ; 
that  the  centra  are  much  compressed  laterally  in  the  dorsal  region, 
where  also  the  transverse  processes  are  unusually  wide  >and  some 
of  their  spiculiform  interlacements  more  than  commonly  broad. 
With  the  exception  of  the  atlas  they  are  all  pneumatic. 
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The  pair  of  free  ribs  that  are  attached  to  the  i6th  vertebra  are 
long  and  pointed,  with  free  extremities.  They  do  not,  however, 
bear  epipleural  appendages. 

Nothing  pecuhar  marks  the  ribs  of  the  dorsal  series  nor  the 
haemapophyses  that  connect  them  with  the  sternum.    The  epipleural 

appendages  are  large  and  all 
are  closely,  though  freely,  ar- 
ticulated with  the  posterior 
borders  of  their  ribs. 

The  first  pair  of  sacral  ribs 
is  like  the  dorsal  ones,  ex- 
cept they  have  no  epipleural 
appendages.  The  last  two 
sacral  pairs,  however,  anchy- 
lose  with  the  pelvis,  and  their 
haemapophyses  do  not  reach 
the  sternum. 

Sternum  [fig.  3,  4].  Mer- 
gus  has  an  interesting  form 
of  this  bone,  and  it  differs  in 
a  number  of  points  from  the 
sterna  of  its  supposed  nearest 
alUes  among  the  ducks.  The 
body  is  of  an  oblong  outline 
and  moderately  well  concaved 
above.  Right  over  the  anter- 
ior border  in  the  median  line 
there  is  a  single  semiglobular 
pit,  but  there  appear  to  be 
no  pneumatic  foramina  of  any 
size  at  its  bottom. 

The  costal  processes  are 
large,  prominent,  and  quad- 
rate plates.  They  extend  be- 
hind the  first  haemapophysial 
facet.  These  latter  articula- 
tions are  six  in  number,  and 
the  lateral  borders  behind  them  are  sharp,  curving  at  first  out- 
ward, before  they   extend  backward,  to  the    xiphoidal  margin. 

Upon  the  convex,  pectoral  aspect  of  the  bone  we  are  to  notice 
the  principal  muscular  lines.    These  extend  directly  backward,  one 


Fig.  3  Sternum  ofMergus  serrator;  pec- 
toral aspect;  natural  size.  Drawn  by  the  author; 
same  skeleton  as  figures  i  and  2 
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on  either  side,  from  the  Hp  of  the  bone  that  overarches  the  outer 
end  of  the  coracoidal  groove,  to  pass  along  the  inner  side  of  the 
vacuities  behind,  where  they  become  very  faintly  marked. 

A  transverse  straight  line  limits  the  xiphoidal  extremity,  and  in- 
grafted upon  this  in  its  middle  we  find  a  distinct  convex  prolonga- 
tion of  no  great  size,  its  base  being  rather  less  than  one  third  of 
the  border  upon  which  it  occurs. 

Just  over  this  latter,  in  the  apertures  of  the  posteroexternal  angles 
of  the  bones,  we  find  on  either  side  a  large,  oval  fenestra. 

A  sternum  of  this  shape,  differing  as  it  does  in  this  particular 
from  the  notched  style  of  the  bone  among  most  of  the  geese  and 
ducks  (for  it  is  the  same  as  we  find  it  in  Clangula),  forms  an 
exception   to  the  character  laid   down  by  Huxley   for  his  Cheno- 


FiG.  4  Sternum  of  Mergus  serrator;  right  lateral  view,  natural  size.  Drawn, 
by  the  author  from  specimen  no.  16626,  United  States  National  Museum  Collection 
(Compare   with   figure   3;    same    skeleton) 

morphae,  which  includes  the   subfamily  to  which  Mergus  belongs 

[fig.  3]- 

The  extensive  coracoidal  beds  of  the  anterior  border  are  sepa- 
rated by  a  pit  in  the  median  line,  and  not  a  vestige  of  such  a  thing 
as  the  manubrium  is  to  be  seen. 

From  the  pit  just  mentioned  to  the  far  projecting  carinal  angle 
a  straight  osseous  welt  is  raised,  above  which  the  anterior  margin 
is  convex  and  sharp. 

The  keel  itself  is  low  and  extends  clear  back  to  the  hinder  margin 
of  the  bone  proper;  its  inferior  border  is  thickened  and  gently  con- 
vex throughout  its  extent. 

A  very  good  example  of  the  appearance  of  the  sternum  among 
the  ducks  is  seen  in  thaL  of  the  American  eider  (S.  dresseri). 
In  this  form  the  profoundly  two-notched  hinder  portion  is  well 
shown,  and  here,  too,  we  observe  that  the  anterior  part  of  the  keel 
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does   not   project   as   in   Mergus,  thoug-h   it   is   not   an   uncommon 
thing-  to  find  it  so  even  among  true  ducks. 

Lophodytes  cucullatus  has  a  sternum  of  the  same 
general  pattern  as  the  bone  I  have  just  described  for  Mergus. 
Posteriorly,  however,  it  is  proportionately  more  flaring  or  wider, 
while  the  keel  is  carried  back  farther,  and  the  mid  xiphoidal  pro- 
jection is  not  so  strongly  developed.  At  the  forepart  of  the  bone, 
the  carina  is  not  nearly  so  far  extended  to  the  front  as  it  is  in  Mer- 
gus, and  the  coracoid  processes  are  more  acute.  It  is  nonpneu- 
matic  as  is  the  bone  in  other  Merginae.  In  some  respects  the  ster- 
num  of   Lophodytes   is   more  like  the   sternum  of   Clangula  than 


Fig.  5  Left  scapula  and  coiacoid  of  Mergus  serrator,  with  furcula  detached. 
Natural  size.  Drawn  by  the  author  from  specimen  no.  16626,  United  States  National 
Museum   Collection.      (Compare   figures    1-4) 


is  the  sternum  of  Mergus,  particularly  in  the  matter  of  the  keel 
not  being  so  far  produced  in  front. 

Shoulder  girdle  [fig.  5].  Most  ducks,  and  I  believe  all  the  mer- 
gansers, have  a  nonpneumatic  pectoral  arch.  It  is  the  case  in  our 
present  subject,  and  in  a  number  of  the  former  at  my  hand,  as  it 
is  also  in  Lophodytes. 

The  furcula  typifies  the  broad  U-arch  in  Mergus,  where  the 
curve  is  continuous  and  unchecked  by  the  presence  of  a  hypo- 
cleidium. 

The  bone  is,  as  a  whole,  slightly  curved  backward,  so  each  limb 
presents  a  convexity  to  the  front;  these  become  broader  and  later- 
ally compressed  as  we  pass  in  the  direction  of  their  free  extremities. 
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Either  head  very  gradually  tapers  off  to  a  point,  and  these  pro- 
duced ends  ride  over  the  scapulae  when  the  arch  is  articulated. 

Projecting  from  their  upper  borders  we  find  a  single  distinct  and 
vertical  process  of  bone  that  is  quite  characteristic.  In  the  eider 
it  is  in  cartilage,  but  otherwise  the  fourchette  is  formed  in  this 
duck  very  much  the  same  as  in  the  merganser. 

In  a  coracoid  we  find  the  summit  of  the  bone  much  produced 
above  its  articulation  wath  the  scapula,  and  compressed  in  the  same 
plane  with  the  shaft  below  it  in  such  a  manner  that  when  articulated 
with  the  sternum  the  front  of  the  bone  is  directed  forward  and 
outward. 

The  sternal  extremity  of  the  bone  is  very  much  expanded,  and  it 
also  is  found  in  the  same  plane  wdth  the  general  compression  of 
the  shaft. 

Behind,  it  is  scarred  by  muscular  lines,  and  shows  a  large  luniform 
facet  for  the  groove  on  the  sternum. 

The  scapular  process  of  the  coracoid  is  to  a  great  extent  aborted ; 
its  superior  margin  being  insufficient  to  accommodate  the  entire 
width  of  the  scapula. 

Nothing  of  importance  distinguishes  the  glenoid  cavity,  it  being 
formed,  as  in  most  birds,  in  the  proportion  of  one  third  on  the  part 
of  the  scapula  and  the  remainder  by  the  bone  under  consideration. 

In  the  Hooded  merganser,  the  most  striking  feature  of  the  cora- 
coid is  the  extent  to  which  it  is  flattened  in  the  anteroposterior 
direction ;  this  compression  being  very  marked.  I  noticed  this 
character,  too,  in  a  number  of  the  fossil  Anatidae  from  the  Equus 
beds  of  Oregon. 

The  scapula  is  much  arched,  and  nearly  of  an  equal  width  the 
entire  length  of  its  blade,  its  apex  being  rounded  off.  We  find  the 
bone  considerably  compressed  in  the  vertical  direction  throughout, 
and  the  length  of  the  'chord  measured  between  its  extremities  less 
than  the  length  of  the  coracoid,  the  reverse  of  this  being  the  case 
in  Lophodytcs,  or  in  other  words,  the  imaginary  line  measured  be- 
tween the  ends  of  the  scapula  is  in  this  last  named  species,  longer 
than  the  long  axis  of  the  coracoid  of  the  same  individual. 

Pelvis  and  caudal  vertebrae  [fig.  7,  8].  In  order  to  better 
illustrate  the  fact  that  the  pelvis  in  the  mergansers  is  constructed 
upon  the  same  plan  as  that  bone  in  other  anserine  birds,  I  have  con- 
trasted it,  in  my  memoir  entitled  Observations  upon  the  Osteology 
of  the  North  American  Anseres  [U.  S.  Nat.  Mus.  Proc.  1888.  p.  226, 
fig.  7.  8]  with  the  pelvis  of  the  American  eider  duck.  It  will  be 
seen  that  all  the  characters  present  in  the  latter  are  also  to  be  found 
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Fig.  6  Right  lateral  view  of  the  pelvis,  cau- 
dal vertebrae,  and  sacral  ribs  of  M  e  r  g  u  s 
serrator.  Natural  size,  and  drawn  by 
the  author  from  specimen  no.  16626,  United 
States  National  Museum  Collection ;  same 
skeleton  as  figures   1-5 


in  MergiLS,  simply  somewhat 
modified  in  concordance  with 
its  life  as  a  diver. 

The  ribs  of  tlie  first  three 
vertebrae  that  anchylose  in 
the  sacrum  have  already  been 
described  when  speaking  of 
these  bones  in  general.  Next 
to  them  we  find  that  the  three 
succeeding  vertebrae  throw 
out  their  apophyses  to  the 
pelvis  and  firmly  anchylose 
therewith.  After  them  we 
fall  into  the  deep  and  oblong 
pelvic  basin  possessed  by  this 
bird,  and  the  next  three  verte- 
brae send  their  processes  di- 
rectly upward.  They  are  fol- 
lowed by  a  series  of  eight 
more  that  gradually  approach 
the  free  caudals  in  form. 
The  anterior  one  of  these  has 
the  slrongest  lateral  processes, 
but  they  are  found  to  abut 
again- 1  tlie  ilia  on  either  side 
at  a  point  anterior  to  the  mid- 
dle of  the  ischiac  foramen, 
and  not  right  behind  the  coty- 
loid cavities  as  in  many  other 
birds.  The  inner  margins  of 
the  ilia  anchylose  with  the 
outer  ends  of  these  sacro- 
vertebral  apophyses,  from  the 
acetabula,  backward,  except- 
ing the  last  one. 

Opposite  the  cotyloid  cav- 
ities we  find  the  enlargement 
to  accommodate  that  part  of 
the  spinal  cord  where  the 
sacral  plexus  is  thrown  off ; 
the  openings  for  the  exit  of 
the  latter  are  double,  being 
placed  one  above  the  other. 
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\'iewing-  this  pelvis  of  M  erg  us  serrator  from  above,  we 
always  find,  jutting-  out  in  front,  a  tuft  of  bony  tendinous  spiculae 
that  form  a  part  of  the  same  system  that  straps  the  dorsal  vertebrae 
together. 

The  inner  margins  of  the  ilia  meet  and  anchylose  with  the  top 
of  the  common  neural  spine  of  the  leading  vertebrae,  converting  the 


ilioneural  grooves  into  canals. 

Fig.  7 


Fig.  8 


Fig.  7  Pelvis  of  M  erg  us  serrator;  viewed  from  above  [U.S.  Nat.  Mus.  Collec. 
spec.  no.   16626] 

Fig.  8  Same  view  of  the  pelvis  of  the  American  eider  duck  (Somateria  dresseri) 
[U.  S.  Nat.  Mus.  Collec.  spec.  16989].      Both  drawings  natural   size,   and  by  the  author 
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Each  preacetabular  portion  of  an  ilium  is  much  shorter  than  its 
postacetabular  part,  and  also  on  a  very  much  lower  level.  In  front 
its  border  is  emarginated,  transversely  truncate,  and  somewhat  ser- 
rated. The  surface  of  the  bone  is  concave,  and  for  the  most  part 
looks  upward  and  outward. 

Behind  the  acetabulum  most  of  the  ilium  is  devoted  to  the  lateral 
aspect  of  the  pelvis. 

Turning  to  this  side  of  the  bone,  we  notice  a  propubis  of  con- 
siderable size  in  front  of  the  cotyloid  ring,  while  the  postpubic 
element  is  a  long  slender  rod,  extending  directly  between  the  under 
side  of  the  obturator  foramen  and  the  posteroexternal  angle  of  the 
ischium,  with  which  it  articulates.  Beyond  this,  it  trebles  its  width 
and  curves  rather  abruptly  toward  its  fellow  of  the  opposite  side. 
A  very  narrow,  open  strait  connects  the  obturator  foramen  and 
the  obturator  space ;  the  former  being  rather  smaller  than  usual 
and  the  latter  very  large. 

The  lower  margin  of  the  ischium  is  concave  downward  and  very 
sharp,  while  the  posterior  border  of  the  pelvis,  formed  by  both 
the  ischium  and  ilium,  is  perpendicular  to  the  long  axis  of  the  bone. 
It  shows  one  or  two  indentations  that  are  not  to  be  found  in  the 
same  pelvic  border  of  the  eider. 

The  acetabulum  is  large,  with  its  inner  and  outer  rings  nearly 
of  the  same  size ;  an  antitrochanter  of  moderate  dimensions  stands 
between  it  and  the  anterosuperior  margin  of  the  large  elliptical 
ischiac  foramen. 

Posterior  to  this  latter  aperture  the  ilium  rises  as  a  smooth  dome 
above  its  own  posterolateral  plane  and  the  ischium  which  lies  below 
it. 

In  the  present  specimen  this  convexity  shows  a  large  fenestra 
in  either  ilium  at  its  anterior  part.  No  such  vacuity  exists  in  the 
eider  or  in  other  ducks  in  my  possession,  nor  is  it  present  upon 
either  side  in  the  pelvis  of  Lophodytes  which  I  have  at  hand.  In 
some  specimens,  however,  the  bone  in  the  same  locality  is  so  thin 
that  I  expect  it  occasionally  occurs  in  those  birds  also.  The  pelvis 
in  Lophodytes  is  proportionately  very  much  shorter  than  it  is  in 
Mergus,  and  in  not  a  few  particulars  it  departs  but  slightly  from 
the  pelvis  as  found  in  certain  ducks.  Spatula  clypeata,  for 
example.  The  small  propubis,  the  narrow  obturator  space,  the  far 
broader  posteroinferior  angles  of  the  ischia,  are  characters  all  more 
ducklike  than  they  are  typically  mergine. 

As  already  stated  there  are  seven  free  caudal  vertebrae  and  a 
pygostyle.     The  neural  canal  passes  through  all  of  the  former  and 
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a  short  distance  into  the  latter.  Above  it  the  neural  spines  are 
notched  in  front,  and  have  an  elevated,  stumpy  process  behind. 

The  ends  of  the  shortened  diapophyses  of  the  first  free  caudal 
are  usually  overlapped  by  the  ilia,  but  in  the  next  segment  these 
processes  are  much  longer,  to  be  longer  still  in  the  third  and  fourth 
vertebrae.  In  the  next  two  they  again  become  shorter,  to  be  en- 
tirely abortive  in  the  ultimate  one.  In  all  they  are  broad  and 
depressed. 

Chevron  bones  are  freely  articulated  between  the  centra  of  the 
last  three  or  four  vertebrae  of  the  tail ;  they  are  bifid  in  front  and 
grow  gradually  smaller  as  we  proceed  in  that  direction. 

The  pygostyle  is  here  of  considerable  size,  being  an  irregular 
quadrilateral  figure,  with  its  lower  margin  thickened,  and  all  the 
others  thin  and  cultrate. 

Appendicular  skeleton.  Pectoral  limb.  When  the  skeleton  of 
the  upper  extremity  is  in  a  position  of  rest  alongside  the  body, 
we  find  that  the  humerus  is  somewhat  longer  than  the  bones  of  the 
antibrachium,  and  the  pinion  also  projects  beyond  them  behind  to 
the  full  extent  of  the  last  phalanx  of  index  digit. 

The  hiiiiicrus  is  characterized  by  a  broad,  proximal  extremity, 
showing  an  enormously  deep  pneumatic  fossa,  and  a  distinct  trench 
between  the  ulnar  crest  and  articular  head,  running  beneath  the 
latter.  Its  cylindrical  shaft  shows  the  usual  sigmoid  curve  from 
radial  and  anconal  view.  Nothing  unusual  marks  its  distal  ex- 
tremity, where  we  find  the  trochlear  tubercles  for  radius  and  ulna. 

These  latter  bones  are  nonpneumatic,  in  common  wdth  the  re- 
mainder of  the  skeleton  of  this  limb.  The  shaft  of  the  radius  is 
straight,  whereas  it  is  curved  in  the  ulna,  the  concavity  occurring 
on  the  side  toward  the  interosseous  space. 

The  cylindrical  shaft  of  this  latter  bone  is  faintly  marked  by  a 
double  row  of  papillae  for  the  secondaries. 

In  the  carpus  we  find  the  two  usual  segments  of  forms  common 
to  the  majority  of  the  class. 

In  the  pinion  the  bones  are  all  remarkably  well  developed.  Carpo- 
metacarptis  has  its  main  shaft  straight  and  of  a  caliber  intermediate 
between  those  of  the  antibrachium  or  larger  than  the  shaft  of  radius 
and  smaller  than  the  shaft  of  ulna.  First  metacarpal  is  short  and 
anchylosed  in  the  usual  manner  to  shaft  of  index.  The  long  tri- 
hedral pollex  phalanx  bears  a  distal  joint,  which  is  also  the  case 
with  the  second  phalanx  of  index  digit. 

All  the  bones  of  the  pelvic  extremity  are  nonpneumatic,  though 
the  principal  long  ones  have  sizable  medullary  cavities. 
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The  foniir  lias  a  very  large  head,  which  rises  somewhat  above 
the  broad  articular  summit  of  the  shaft,  notwithstanding-  its  crown 
is  considerably  excavated  for  the  ligamentum  teres.  The  axis  of 
its  neck  makes  an  angle  with  the  axis  of  the  shaft. 

Trochanter  major  is  suppressed  above,  while  on  the  anterior 
aspect  its  thin  edge  partly  surrounds  a  sort  of  fossa,  where  in  other 
birds  the  pneumatic  orifices  occur.  Its  shaft  is  rather  compressed 
from  side  to  side  and  bent  very  slightly  in  the  anterior  direction. 
About  its  middle,  on  the  posterior  aspect,  there  is  a  prominent 
muscular  tuberosity,  and  other  lines  or  scars  for  muscular  inser- 
tion are  evident.  Of  the  condyles  the  outer  one  is  the  lower,  and 
it  is  profoundly  cleft  for  the  fibular  head. 

The  popliteal  depression  is  represented  by  a  characteristic  conical 
pocket  just  above  the  internal  condyle  on  the  posterior  aspect.  The 
rotular  channel  in  front  is  also  deep,  but  does  not  extend  up  the 
shaft  a  great  distance. 

The  patella  of  this  merganser  is  seen  to  consist  of  two  segments, 
with  an  oblique  groove  in  the  cartilage  connecting  them.  Through 
this  the  tendon  of  the  ambiens  muscle  passes.^ 

TibiotarsHS  has  a  straight  shaft  that,  unlike  the  femur  above  it, 
is  somewhat  compressed  from  before  backward.  At  its  proximal 
extremity  we  find  a  cnemial  process  reared  above  its  articular  sur- 
face for  the  femur.  Prominent  cnemial  ridges  occupy  the  anterior 
aspect  of  this,  as  usual.  Of  these  the  procnemial  ridge  is  the  higher 
and  extends  the  lower  on  the  inner  side  of  the  shaft. 

The  distal  end  of  tibiotarsus  presents  nothing  peculiar.  The 
groove  anteriorly  is  deep,  and  the  osseous  bridge  that  spans  it  is 
thrown  directly  across.  The  external  condyle  is  the  broader  in 
front,  and  its  outer  aspect  is  in  the  same  plane  with  the  side  of  the 
shaft,  while  the  corresponding  surface  of  the  inner  condyle  lies  be- 
yond the  plane  of  the  shaft,  for  its  own  side. 

Behind  these  condyles  still  continue  to  be  parallel  to  each  other, 
but  separated  by  an  intercondyloid  concavity  that  from  its  shallow- 
ness is  scarcely  worthy  of  the  name,  while  the  condyles  themselves 
really  merge  into  a  broad,  articular  surface  in  this  locality. 

The  fibula,  when  articulated,  is  found  to  rise  above  the  summit 
of  the  tibia  and  project  beyond  it  posteriorly.  Its  head  is  com- 
pressed from  side  to  side,  which  gives  it  a  very  short,  transverse 
diameter,  while  its  anteroposterior  one  is  fully  three  times  as  long. 


^  Shufeldt,  R.  W.  Concerning  Some  of  the  Forms  Assumed  by  the  Patella  in  Birds. 
U.  S.  Nat.  Mus.  Proc.  18S4.  7:  324--31.  See  figure  2,  D,  giving  the  knee  of  Mergus 
serrator  and   showing  this  patella    [  U.   S.   Nat.   Mus.  Collec.  si>ec.    16626]. 
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The  articulation  with  the  fibular  ridge  on  the  side  of  the  tibiotarsal 
shaft  exceeds  in  length  that  portion  of  the  bone  that  projects  above 
it,  and  equals  in  length  the  slender  portion  that  is  found  below.  The 
connection  between  the  bones  along  this  ridge  is  of  a  ligamentous 
nature,  and  the  distal  fibular  end  seems  to  be  attached  pretty  much 
in  the  same  way  to  the  side  of  the  tibial  shaft.  This  latter  articu- 
lation occurs  at  a  point  about  the  junction 
of  middle  and  lower  thirds  of  the  shaft  of 
the  larger  leg  bone. 

With  the  exception  of  its  proximal 
fourth,  the  tarsometatarsiis  is  considerably 
compressed  from  side  to  side,  much  in  the 
same  way  as  we  find  it  in  the  Urinatoridae, 
and  to  the  same  end. 

In  order  ro  show,  comparatively,  the 
amount  of  this  compression  as  compared 
with  a  duck,  for  example,  I  have  contrasted 
this  bone,  in  two  views,  with  the  same  bone 
taken  from  a  specimen  of  the-  American 
eider,  a  bird  far  less  noted  than  the  mer- 
ganser as  an  liabitual  di^^er.  This  charac- 
ter is  here  shown  in  figures  9-12. 

The  hypotarsus  of  the  bone  in  this  mer- 
ganser consists  of  four  vertical  ridges  — 
an  inner  large  and  longest  one  and  three 
others  of  equal  length.  They  form  the 
grooves  for  the  usual  flexor  tendons  pass- 
ing to  the  toes.  In  L  o  p  h  o  d  y  t  e  s  c  u  - 
c  u  1 1  a  t  u  s  the  hypotarsus  is  twice 
grooved,  and  to  its  inner  side  there  is  also    natural' size  and  drawn  by  the 

ft  1  1    ,  r         A-  author  from  the  specimens 

one  small  and  complete  perforation. 

Notwithstanding  their  lateral  compression,  the  trochleae  of  the 
distal  end  are  very  large,  their  median  grooves  distinct,  and  carried 
all  the  way  around.  The  inner  trochlea  is  elevated  upon  the  shaft, 
and  only  descends  as  far  as  the  base  of  the  middle  one.  It  is  also 
turned  slightly  inward,  and  at  the  same  time  projects  the  farthest 
behind.  The  usual  foraminal  perforation  is  seen  in  the  furrow 
between  the  middle  and  outer  trochleae,  just  above  the  cleft  that 
divides  them  [see  fig.  9-12]. 

We  find  the  accessory  metatarsal  of  a  moderate  size  and  elevated 
far  above  the  inner  trochlear  projection  —  not  articulating  with  the 


Fig.  9  Left  tarsometatarsus; 
anterior  view  Mergus  ser- 
rate r  [U.  S.  Nat.  Mus.  Osteo. 
CoHec.      Birds,  spec.  16626] 

Fig.  10  Same  bone  seen  from 
below 

Fig.  II  Corresponding  bone, 
same  view,  from  Somateria 
dresseri  [U.  S.  Nat.  Mus. 
Osteo.  Collec.  Birds,  spec. 
16989] 

Fig.  12  Same  bone  as  figure 
1 1 ,  seen  from  below.   All  figures 
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shaft  of  tarsometatarsus,  as  in  many  birds,  but  attached  to  a  Hga- 
mentous  structure  stretching  between  the  lower  part  of  the  hypo- 
tarsus  and  the  trochlea  above  mentioned. 

The  hind  toe  which  it  supports  is  fully  developed,  with  basal  joint 
and  claw,  though  it  is  proportionately  much  smaller  in  comparison 
than  the  three  anterior  toes  with  their  large  joints. 

These  latter  need  no  special  description,  they  are  articulated  and 
fashioned  as  in  the  anserine  fowl  generally,  and  exhibit  the  most 
usual  arrangement  in  regard  to  number  of  joints  allotted  to  the 
several  toes.  We  may  fancy  that  a  certain  amount  of  lateral  com- 
pression is  present  in  the  phalanges  of  these  podal  digits,  but  if  it 
is  so,  it  is  very  slight,  being  little  more  in  degree  than  is  enjoyed  by 
like  skeletal  parts  in  the  feet  of  the  Anatinae. 

Before  passing  to  the  consideration  of  the  osteology  of  this  sub- 
family, I  would  say,  judging  from  its  skeleton,  that  Lophodytes 
cucullatus  is  more  closely  allied  .to  certain  ducks  than  is 
M  e  r  g  u  s  s  e  r  r  a  t  o  r  .  It  is  seen  in  the  form  of  the  sternum 
and  pelvis ;  in  the  increased  length  of  scapula  in  the  bones  of  the 
shoulder  girdle ;  and  in  numerous  minor  points  to  be  readily  found 
in  the  appendicular  skeleton. 

ANATINAE 

At  the  time  I  wrote  my  Obsett^ations  upon  the  Osteology  of  the 
North  American  Anscrcs,  cited  above,  the  account  consisted  in 
the  main  of  a  description  of  the  skeleton  of  Spatula  cly- 
p  e  a  t  a ,  comparing  it  more  or  less  fully  with  the  skeleton  of 
Clang  u  la  island  ica,  and  in  some  extent  with  Anas 
p  1  a  t  y  r  h  )'  n  c  h  o  s  and  two  American  teal  ducks  —  N  e  1 1  i  o  n 
c  a  r  o  1  i  n  e  n  s  i  s  and  O  u  e  r  q  u  e  d  u  1  a  d  i  s  c  o  r  s  .  As  Spat- 
ula, in  the  matter  of  its  osteology,  is  a  good  average  duck,  present- 
ing nothing  peculiar  beyond  its  unusually  developed  mandibles,  that 
same  account  will  be  used  again  in  the  present  connection.  It  will, 
however,  be  very  much  amplified,  owing  to  the  fact  that  my  material 
now  includes  skeletons  of  a  number  of  other  species,  representing 
several  genera,  as  Oidemia ;  two  species  of  Somateria ;  Polysticta ; 
Clangula ;  four  species  of  Marila ;  Aix ;  Dafila ;  four  species  of 
Anas ;  Netta ;  and  others.  There  seems  to  me  to  be  no  special 
reason  why  Anas  platyrhynchos  should  be  chosen  as  the 
typical  species  to  furnish,  as  it  were,  the  basic  description  for  the 
anatine  skeleton,  and  the  only  advantage  that  it  may  claim  over 
Spatula,  would  be  the  fact  that  the  Mallard  is  the  ancestor  from 
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which  the  common  form-  of  domestic  ducks  have  been  derived.  But 
sucli  a  circumstance,  it  seems  to  me,  is  of  little  or  no  avail  in  a 
treatise  devoted  to  a  general  description  of  the  osteology  of  the 
wild  species ;  or  as  many  of  them  as  I  have  at  this  writing.  More- 
over, I  have  already  shown  in  my  earlier  contribution,  that  Spatula 
is  quite  closely  allied  to  the  teals,  and  these  latter  are  not  included 
in  the  same  genus  with  the  Mallard,  the  genus  Anas. 

With  these  prefatory  remarks  then,  I  will  now  proceed  to  demon- 
strate the  skeletal  characters  of  the  Anatinae,  using  Spatula 
c  1  y  ])  e  a  t  a  for  the  purpose,  and  by  means  of  my  additional  ma- 
terial, make  pari  passu,  such  comparisons  as  appear  necessary  to 
.--how  probable  affinities,  and  meet  the  ends  of  taxonomy. 

Spatula  clypeata 

Compared  with  that  of  other  American  Anatinae 

Osteologically,  and  doubtless  in  its  general  structure  also.  Spatula 
closely  resembles  the  true  teals.  In  addition  to  its  larger  size,  the 
principal  character  in  its  skeleton  that  differs  with  the  correspond- 
ing structure  as  seen  among  these  birds  is  the  enormous  develop- 
ment of  its  mandibles. 

In  the  dried  skull  of  Spatula  the  premaxilla  is  an  elegant,  sym- 
metrically formed,  yet  delicate  scroll  of  bone,  and,  so  far  as  I  am 
aware,  unecjualed  by  any  similar  structure  among  vertebrates.  At 
the  middle  part  of  the  anterior  arc  there  occurs  a  thickening,  which 
in  life  supports  the  "  nail  "  of  the  integumental  sheath. 

Both  this  and  the  region  on  either  side  is,  externally,  quite 
thickly  studded  with  foramina.  These  are  minute  and  pier.ce  only 
the  outer  compact  layer  of  the  bone  to  enter  the  spongy  tissue 
within. 

The  external  narial  apertures  are  placed  well  back,  each  being 
subelliptical  in  outline.  Comparatively  speaking,  these  openings  are 
considerably  larger  in  the  swans  and  geese,  while  in  such  forms 
as  C 1  a  n  g  u  1  a  i  s  1  a  n  d  i  c  a  ,  N  e  1 1  a  r  u  f  i  n  a  ,  some  of  the 
eiders  and  others,  they  relatively  occupy  a  mid  site  on  the  mandi- 
bular side,  the  nasal  being  a  broader  bone. 

Spatula  and  the  teals  always  have  the  extremity  of  the  nasal 
median  processes  of  the  premaxillary  remain  distinct  to  a  large 
extent  in  the  craniofacial  region  throughout  life.  This  is  also  well 
shown  in  the  Mallard,  less  so  in  some  species  of  Somateria,  being 
entirely  absent  in  N  e  1 1  a  r  u  f  i  n  a  ,  Marila  and  many  other 
ducks. 
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Mobility  of  the  craniofacial  hinge,  however,  does  not  seem  to 
depend  upon  this  condition,  for  in  Clangula,  where  a  consider* 
able  amount  is  enjoyed,  this  individualization  of  the  nasal  processes 
of  the  premaxilla  does  not  obtain  to  such  a  marked  extent. 

Passing  to  other  members  of  this  group,  we  find  the  general 
characters  exhibited  on  the  part  of  the  superior  osseous  mandible  to 
be  more  or  less  uniform.  It  is  universally  elongated ;  thin ;  markedly 
convexed  above,  and  correspondingly  concaved  upon  its  ventral 
aspect,  with  a  sharp  cultrate  edge  all  around.  Anteriorly  it  is 
rounded  off,  never  coming  to  a  point  at  that  extremity. 

In  some  ducks  it  is  short  and  wide,  as  in    M  a  r  i  1  a    a  f  f  i  n  i  s  ; 
in  others  it  is  narrow  and  proportionately  elongated  as  in  Dafila, 
and  particularly  in    Mareca    americana;    while  in  others,  as 
in  most  of  the  scoters,  it  is  both  long  and  wide,  besides  being  more 
or  less  lofty.     In  some  of  these  latter  birds  there  is  often  a  bony 
bulbous  enlargement  observed,  upon  either  side,  in  the  region  of 
the  nasal  bones.     These  osseous  bullae  are  enormously  developed 
in  the  Surf  scoter  (O  i  d  e  m  i  a  p  e  r  s  p  i  c  i  11  a  t  a)  .     In  this  form, 
they  are  ellipsoidal  in  outline,  either  one  being  nearly  as  big  as  the 
cranium,  with  smooth  external  surface.     Laterally,  they  bulge  con- 
spicuously out  in   the  nasal  region ;   meet   in  the   median  line  in- 
';ernally,  where  the  maxillopalatines  usually  occur ;  while  the  two 
argely  fill  the  rhinal  chamber.     These  enlargements  appear  to  me 
o  be  the  remarkably  swelled  maxillopalatines   themselves,   which, 
jpon  either  side,  externally,  are  closely  overlaid  by  the  nasal  bone, 
he  latter  being  greatly  pushfed  outward  from  its  usual  position,  and 
n  the  adult,  indistinguishably  fused  with  the  peculiar  enlargement 
n  question.     I  can  at  present  see  no  special  use  that  these  swellings 
:an  be  to  the  Surf  scoter,  unless  it  be  to  give  a  greater  surface 
Externally,  over  which  are  spread  the  highly  colored  integuments, 
:hat  may  be  an  object  of  admiration  in  the  eyes  of  the  females  of 
.his  species.     The  dorsal  line  of  the  culmen  in  this  duck  is  convex 
Dver  the  narial  openings,  and  descending  or  concave  in   front  of 
'.hem,  a  very  uncommon  character  in  the  group. 

Confining  ourselves  for  the  present  to  the  lateral  aspect  of  the 
skull,  we  find  a  notorious  anatine  character  very  pronounced  in 
Spatula,  and  this  is  the  enormous  development  of  the  lacrymal  (/) 
and  the  consequent  anteroextension  of  the  lacrymofrontal  region. 

The  descending  process  of  this  bone  reaches  backward  toward  the 
long  sphenotic  apophysis,  nearly  to  touch  it  in  Clangula.  in  which 
duck  it  usually  lacks  the  terminal  dilation  so  prominent  in  our  sub- 


OSTEOLOGY    OF    BIRDS 


273 


ject.  The  posterosuperior  angles  of  either  lacrymal  bone  in  Spatula 
are  small,  free  processes  directed  backward,  but  in  S  o  m  a  t  e  r  i  a 
m  o  1 1  i  s  s  i  m  a  they  are  conspicuously  elongated,  extending  up- 
ward, somewhat  backward,  and  a  little  outward.  These  lacrymal 
spines  are  also  pretty  well  marked  in  the  Surf  scoter ;  while  in  other 
ducks  they  are  practically  absent  as  in  the  Mallard,  and  in  Dafila. 
The  interorbital  septum  rarely  shows  any  deficiencies  in  its  bony 
plate,  the  Golden-eye  being  one  of  the  only  forms  in  which  I  have 
met  such  a  condition,  and  in  this  fowl  it  is  very  small.  In  all 
Anatidae  the  osseous  pars  plana  seems  to  be  aborted,  simply  a  low, 
bony  ridge  indicating  where  it  is  developed  in  other  birds.  The 
mesethmoid  is  developed,  however,  as  a  strong  median  abutment 
extending  far  forward  beneath  the  craniofrontal  region. 


Fig.  13  Right  lateral  view  of  the  skull  of  Spatula  c  1  y  i?  e  a  t  a  ,  f^,  naturai 
size.  From  a  specimen  in  the  author's  cabinet,  now  in  the  New  York  State  Museum 
and  used  throughout  this  treatise  where  the  bones  of  the  skeleton  of  this  species  are 
figured.  I,  lacryma' ;  Pmx,  premaxillary;  q,  quadrate;  pt,  pterygoid;  pi,  palatine;  Mxp, 
maxillopalatine.      Drawn    by    the    author 


Alost  ducks  have  the  track  for  the  passage  of  the  olfactory  to 
the  rhinal  chamber  an  open  groove,  while  in  Olor  it  may  be  practi- 
cally overarched  by  bone. 

As  already  intimated  in  a  former  paragraph.  Spatula,  in  com- 
mon with  other  ducks,  has  a  greatly  lengthened  sphenotic  or  post- 
frontal  process,  while  the  squamosal  projection  would  hardly  at- 
tract attention  in  any  of  them   [see  fig.  13.] 

The  infraorbital  bar  is  long,  nearly  straight,  narrow,  and  much 
compressed  from  side  to  side.  On  its  upper  edge  beneath  the  lacry- 
mal a  little  papilliform  elevation  is  usually  seen.  Its  quadratal  ex- 
tremity is  slightly  tilted  upward  before  it  sinks  into  the  pit  in  that 
bone.  The  maxillary  {max)  extremity  of  the  bar  is  in  all  firmly 
wedged  in  between  the  palatine  and  the  dentary  process  of  the 
premaxilla.  being  completely  fused  with  these  bones  in  the  adult. 
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Anatlnae  as  a  rule,  and  Spatula  forms  no  exception,  possess  a 
large  and  massive  quadrate.  This  bone  has  in  them  a  broad  and 
subcompressed  body  of  a  quadrilateral  form,  to  the  anterosuperior 
angle  of  which  a  spinelike  orbital  process  is  superadded  and  rather 
abruptly  deflected  toward  the  median  plane.  The  mandibular  foot 
of  this  element  supports  two  elongated  facets,  placed  side  by  side 
with  their  major  axes  extended  in  the  transverse  direction.  The 
inner  of  these  is  usually  the  smaller,  though  it  frequently  happens 
that  the  two  are  of  equal  size. 

At  the  mastoidal  extremity  of  the  quadrate  we  find  a  globular 
head,  fairly  divided  in  two  by  a  shallow  groove  running  from  be- 
fore backward.  This  articular  end  is  well  incased  by  the  surround- 
ing bone. 

The  quadratojugal  and  pterygoidal  articulations  require  no  special 
mention,  they  being  much  as  we  find  them  in  a  number  of  other 
waterfowl,  being  the  usual  pitlet  in  the  case  of  the  first,  and  the 
small  convex  facet  in  the  latter  instance. 

Anatinae  have  the  lateral  aspect  of  the  cranium  smooth  and 
evenly  convex,  while  lower  down  a  shallow  and  vertically  elongated 
crotaphyte  fossa  can  generally  be  pretty  well  made  out.  I  find  it 
least  pronounced  in  the  teals  and  Mareca,  while  it  is  quite  strong 
in  the  Garrot  and  perhaps  best  marked  among  the  scoters.  In  all 
cases  it  is  produced  downward  upon  the  highly  developed  temporal 
wing,  whicli  forms  the  back  part  of  the  bony  ear  conch.  This  latter 
is  conspicuous  in  having,  in  most  ducks,  incurling  margins  to  pro- 
tect it.  These  latter  are  not  so  manifest  in  the  geese,  and  they  are 
absent  entirely  in  Olor. 

The  frontolacrymal  region  we  observe  to  be  unusually  elongated, 
and  in  this  form  concaved  in  a  longitudinal  median  direction.  This 
latter  feature  obtains  also  in  the  Mallard  and  the  teals,  where 
it  is  quite  as  Avell  marked,  while  on  the  other  hand,  in  the  swans, 
brant,  and  geese,  this  frontolacrymal  region  is  not  so  strikingly 
lengthened,  being  flat  in  some  of  the  latter  and  mounded  up  in  some 
Cygninae.  It  is  very  remarkable  in  O  i  d  e  mi  a  perspicil- 
lata,  where  it  is  seen  to  be  a  simple  median  longitudinal  crease 
dividing  elongated  convexities  of  the  bone  that  are  very  conspicuous. 

The  space  between  the  orbital  margins  on  this  aspect  shows  con- 
siderable width,  more  particularly  in  such  forms  as  Clangula 
where  it  is  also  marked  by  a  longitudinal  median  crease.  But  in 
the  Surf  scoter  again,  it  is  narrow  and  much  concaved. 
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The  supraorbital  glandular  depressions  for  the  nasal  glands,  so 
prominent  in  many  of  the  auks  and  other  waterfowl,  are  here  in 
the  Anatinae  rarely  well  marked. 

In  Spatula  they  consist  in  a  very  narrow  trimming  off  of  the 
edge  of  the  orbital  peripheries,  barely  perceptible  in  the  Mallard 
and  N  e  1 1  i  o  n  c  a  r  o  1  i  n  e  n  s  i  s  .  In  Clangula  they  are  better 
developed,  but  in  this  duck  they  are  really  moved  down  so  as  to 
form  one  of  the  features  of  the  lateral  aspect  of  the  skull.  They 
arc   quite   well   marked   in  the   Hutchins   goose. 

Spatula,  Anas  p  1  a  t  y  r  h  y  n  c  h  o  s  ,  and  the  teals  have  a 
strongly  incised  notch  on  either  side,  at  the  anterior  arc  of  the 
supraorbital  rim,  which  seems  to  define  the  posterior  ending  of  the 
lacrymal  bone.  It  is  absent  in  the  Garrot,  but  again  characteristic  in 
swans  and  geese. 

The  vault  of  the  cranium  behind  is,  upon  this  aspect,  usually 
smooth  and  rounded.  A  longitudinal  crease  may  pass  it  in  the 
middle  line,  and  elevations  on  either  side  in  some  forms  (Spatula, 
Olor)  faintly  indicate  the  divisions  of  the  encephalon  within.  It 
is  indented  in  Oidemia  perspicillata,  and  uniformly 
smooth  and  rounded  in  Mareca. 

Turning  now  to  the  under  view  of  the  skull  of  Spatula,  we 
are  to  note  the  great  concavity  of  the  premaxillary,  with  its  sharply 
defined  parial  gutters  for  vessels  and  nerves  and  their  ramifications. 

As  is  well  known,  all  the  Anatidae  exhibit  the  typical  desmog- 
nathous  arrangement  of  the  palatal  bones.  The  maxillopalatines 
unite  in  the  middle  line  to  form  a  large  bony  mass  (inxp),  in  front 
of  which  there  occurs  in  most  all  the  Chenomorphae,  that  I  have 
been  enabled  to  examine,  a  more  or  less  cleanly  cut  elliptical  open- 
ing, the  remnants  of  a  much  greater  vacuity  in  other  birds.  It  is 
very  perfect  in  M  a  r  i  1  a  v  a  1  li  s  n  e  r  i  a  ,  in  Polysticta,  and 
in  other  forms,  while  it  is  narrow  and  pointed  posteriorly  in  O  . 
perspicillata.  In  the  swans  these  maxillopalatines  are  quite 
spongy ;in  Branta  canadensis  hutchinsii  they  unite 
with  a  firm  lamelliform  nasal  septum  that  makes  a  long  abutment 
against  the  roof  of  the  rhinal  chamber  above.  This  nasal  septum 
is  entirely  absent  in  Spatula,  and  illy  developed  in  N  e  1 1  i  o  n  c  a  r  - 
o  1  i  n  e  n  s  i  s    and  the  Mallard. 

In  Spatula,  the  palatines  (pi)  (and  the  arrangement,  with  a  few 
unimportant  minor  differences,  holds  good  for  the  group)  are 
horizontally  compressed  at  their  anterior  ends,  where  they  form 
anchylosed  schindylesial  articulations  with  the  premaxilla  and  max- 
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illaries,  as  already  described.  The  body  of  one  of  these  bones  is 
slenderer  along  its  middle  length,  separated  by  a  wide  interval  from 
its  fellow,  and  half  the  distance  from  the  vomer  (v). 

Its  "  ascending  process  "  is  short,  and  is  carried  along  the  upper 
vomerine  margin,  where  it  unites  with  the  opposite  palatine  to  form 


Fig.  14 
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Fig.  14  Skull  of  Spatula  clypeata  seen  from  above;  mandible  removed. 
Natural    size.      Letters    as    in    figure    13 

Fig.  15  Under  side  of  the  skull  of  Spatula  clypeata;  niindible  removed. 
Natural  size.  Same  specimen,  with  tnxp,  maxilloi  alatine,  and  the  other  letters  as  in 
figures    13    and    14 

a  longitudinal,  riblike  reenforcement  along  the  upper  edge  of  that 
hone.  It  is  only  in  this  situation  that  the  anserine  palatines  meet 
each  other. 

The  joint  that  one  of  these  bones  makes  with  the  corresponding 
pterygoid   (pt)  is  somewhat  after  the  orzVr  of  a  modified  enarthro- 
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dial  one,  having  perhaps  a  little  freer  movement  than  a  true  gin- 
glymoid  articulation   \see  fig.  15]. 

The  palatines  barely  escape  resting  against  the  under  side  of  the 
rostrum  of  the  sphenoid,  which  passes  immediately  above  them. 
This  is  true  of  all  the  Anatinae  so  far  as  I  have  seen. 

As  to  the  vomer  (z/)  proper,  we  find  it  to  be  a  thin  lamella  of 
bone  in  the  median  line,  supported,  as  pointed  out  above,  by  the  rib 
on  its  upper  margin  developed  from  the  ascending  processes  of 
the  palatines.  This  portion  is  carried  forward  by  a  thickening  of 
the  vomer  itself,  somewhere  beyond  its  middle,  as  a  protruding 
spinelike  anterior  process. 

This  spine  usually  rests  in  a  groove  formed  by  the  union  of  the 
maxillopalatines  behind,  though  in  a  skull  of  a  female  Mallard  be- 
fore me  not  only  this  projection,  but  a  good  share  of  the  vomerine 
plate  has  fused  with  this  maxillopalatine  mass  in  part,  to  become 
immovably  connected  with  it. 

This  condition  of  fusion  is  very  perfect  in  Netta  rufina, 
and  some  other  forms,  while  perhaps  it  is  in  such  species  as 
Spatula  clypeata  and  Somateria  moUissima  that 
the  contact  between  the  anterior  end  of  the  vomer  and  the  maxillo- 
palatine mass  is  the  least  pronounced. 

The  lower  margin  of  the  vomer  is  sharp,  and  the  whole  plate  is 
gently  arched  in  such  a  manner  as  to  make  the  upper  edge  convex 
along  its  continuity,  the  reverse  obtaining  below. 

When  speaking  of  the  palatines  I  neglected  to  invite  attention 
to  the  small  process  found  on  the  inner  margin  of  either  one  of 
them  about  opposite  the  anterior  termination  of  the  vomerine  plate. 
This  process  may  sometimes  inclose  a.  foramen  in  the  Mallard,  but 
is  usually  entirely  absent  in  the  Hutchins  goose  and  the  Whistling 
swan. 

Spatula  possesses  a  pterygoid  (/'O  of  the  same  general  form  it 
assumes  in  any  of  the  Anatinae.  Its  shaft  is  short  and  straight, 
while  its  anterior  end  is  much  enlarged,  first,  by  a  descending 
lamina  of  bone  developed  upon  it  and,  secondly,  by  the  large 
sessile,  elliptical  facet  on  its  opposite  side  for  articulation  with  a 
similar  facet  on  the  sphenoidal  rostrum.  Anterior  to  this  facet 
the  pterygoid  develops  an  upturned  process  of  spinelike  dimensions, 
which,  when  the  bones  are  m  situ,  is  closely  applied  to  the  back  side 
of  the  ascending  process  of  the  palatine.  Below  this  process  the 
.pterygoid  is  deeply  and  roundly  notched  to  receive  a  peglike  pro- 
jection on  the  palatine,  which  movably  fits  into  it. 
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The  projecting  and  rounded  posteroexternal  angle  of  the  palatine 
extends  below  this  pterygoidal  articulation. 

Generally  the  lower  border  of  the  rostrum  is  rounded;  it  is  very 
broadly  so  in  the  Brant,  though  it  becomes  quite  flat  in  Clangula; 
there  it  may  be  carried  forward  as  a  projecting  process   [fig.  i8]. 

The  anterior  ethmoidal  edge  is  generally  sharp,  and  slopes  for- 
ward and  upward  to  become  a  median  crest  on  the  under  side  of 
that  part  of  the  bone  which  abuts  against  the  frontal  region  for 
its  entire  length. 

In  Spatula  the  basitemporal  region  is  quite  broad,  and  marked 
by  a  median  and  rounded  ridge.  This  is  carried  out  upon  the 
pointed  lip  of  bone  that  underlaps  the  double  entrance  of  the 
Eustachian  tubes  in  front.  A  decided  dimple  is  found  in  front  of 
the  sessile  and  superiorly  notched  occipital  condyle,  while  the  fora- 


FlG.  17 


Fig.  16 


Fig.    16    Rear    view    of    the    skull    of    Spatula    clypeata 

Fig.  17  I'osteiior  view  of  the  skull  of  Clausula  islandica.  Both  figures 
drawn  natural  size  from  tlie  specimens  by  the  arthor.  Mandibles  removed.  Letters 
as    ir.    previcus    figarcs 

men  magnum  is  large,  of  a  cordate  outline,  with  its  apex  directed 
upward  [sec  fig.  15]. 

Laterally  we  find  the  descending  temporal  wings,  with  the  usual 
group  of  foramina  to  the  inner  side  of  each,  at  the  base  of  quite  a 
well  marked  little  fossa. 

The  plane  of  the  foramen  magnum  makes  an  angle  of  about  45° 
with  the  backwardly  produced  plane  of  the  basis  cranii. 

A  posterior  aspect  of  the  skull  of  this  duck  shows  a  conspicuous 
supraoccipital  prominence,  with  a  large,  vertical,  and  elliptical 
foramen  opening  into  the  cranial  casket  on  either  side 
of  it.  The  occipital  area  is  well  divided  off  from  the  crotaphyte 
fossae  by  a  raised  ridge  which  surrounds  it.  These  last  named 
depressions  are  separated  in  the  median  line  by  quite  an  extensive 
interval.     I  believe  they  never  meet  in  any  true  duck. 
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This  description  of  the  cranial  base  and  posterior  aspect  of  the 
skull  in  the  Spoonbill  practically  answers  for  the  jNIallard  and  the 
teals,  though,  of  course,  slight  differences  do  exist. 

In  C  1  a  n  g  u  1  a  i  s  1  a  n  d  i  c  a  the  basis  cranii  is  propor- 
tionately flatter;  the  temporal  wings  less  manifest;  a  separate 
ridge  bounds  the  fossa  for  the  nerve  and  arterial  foramina  ex- 
ternally, and  the  condyle  is  more  prominent  and  its  superior  median 
notch  very  deep.  The  vault  of  the  cranium  is  very  lofty  in  this 
duck,  and  the  ridge  bounding  the  occipital  area  almost  crestlike  [see 
fig.  16,  17]. 

Speaking  of  the  unusual  hight  of  the  cranial  vault  in  the  Garrot, 
we  find  this  bird  very  peculiarly  constructed  in  this  particular,  for 


Fig.  18  Left  lateral  ^view  of  the  skull  of  Clangula  islandica,  natural  size. 
a,  premaxillary,  dentary  part;  b.  its  palatine  portion;  b',  intemarial  aperture;  c,  anterior 
part  of  left  premaxillary;  d,  dentary  of  mandible;  e,  groove  for  nerves  and  vessels; 
/,  ramal  slit  or  vacuity;  g,  articular j[surf ace;  h,  posterior  angular  process;  i,  occipital 
protuberance;  j,  supraoccipital  foramen;  k,  temporal  fossa;  /,  external  lateral  aural 
aperture;  >«,  postfrontal  process;  n,  quadrate;  o,  pterygoid;  p,  palatine;  q,  quadratojugal; 
r,  jugal;  s,  maxillary;  t.  vault  of  [cranium;  u,  lacrymal ;  i',  vomer;  w,  supraorbital 
depression  .for  nasal  gland;  ar,  ^cranio-facial  hinge;  y,  foramen  rotund^im;  s,  an  inter- 
orbital   vacuity 


not  only  is  the  brain  case  of  a  size  above  the  average  for  the  group, 
but  a  curious  and  not  inconsiderable  diploic  cavity  overlies  the  whole 
top  of  the  skull,  extending  as  far  forward  as  the  mesethmoid.  Here 
it  is  interrupted  by  a  pair  on  either  side,  one  in  front  of  the  other,  of 
deep  and  .sharply  defined  chambers,  with  their  apertures  facing  di- 
rectly downward.  This  condition  is  not  so  pronounced  in  a  young 
female  Clangida,  a  specimen  of  which  I  have  before  me. 

Anatinae  have  their  skulls  more  or  less  perfectly  permeated  by 
air,    and    when   properly   prepared   are    really    structures    of   great 
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beauty,  as  is  the  glistening  white  skull  of  a  swan  before  me,  which 
is  exceedingly  light  for  its  size  and  withal  so  graceful  in  outline. 

Few  and  unimportant  are  the  differences  that  are  found  to  exist 
between  any  two  rnandihles  of  representative  Anatinae,  the  general 
type  of  the  structure  being  quite  a  uniform  pattern,  as  it  prevails 

Fig.  19 
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Fig. 


Fig.  19  Mandible  ol  S  r>  a  t  u  1  a  clypeata  ;  seen  from  above;  adult  ^.  Natural 
size    from    the    specimen 

Fig.  20  Mandible  of  Clangula  islandica;  seen  from  above,  adult  f^.  Drawn 
natural    size   by   the    author    from   the   specimen 


throughout  the  entire  group.  Perhaps  Spatula  offers  us  as  great  a 
departure  from  the  common  form  of  the  anatine  mandible  as  any 
American  duck  we  have,  and  even  here  we  find,  on  side  view,  that 
it  possesses  all  the  essential  characters  of  the  bone  as  found  in  the 
group.  Seen  upon  this  latter  aspect  we  have  presented  us  for 
examination  the  lamelliform  and  vertical  angular  processes.     These 
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are  greatly  produced  directly  backward,  to  be  abruptly  recurved 
upward  at  their  extremities.  (This  is  the  style  also  in  Olor,  but  in 
the  Hulchins  goose  they  are  saber-shaped  and  gra:Iually  recurve  up- 
ward.) Beyond  this  process  the  articular  facet  projects  from  the 
ramal  side,  and  at  a  varying  distance  (for  the  species).;  in  front  of 
this  we  find  a  constant  process  for  muscular  attachment.  This  last 
is  situated  at  about  the  middle  of  the  deepest  and  most  platelike 
portion  of  the  ramus,  and  in  a  swan  is  ridgelike,  being  connected 
with  the  coronoid  process  on  the  edge  of  the  bone  immediately 
above  it. 

In  front  of  this  the  ramal  vacuity,  here  a  narrow  slit,  is  usually 
completely  closed  by  the  splenial  element. 

The  bone  now  becomes  shallower  in  the  vertical  direction,  its 
superior  and  inferior  borders  rounded,  while  a  well  defined  gutter 
for  the  passage  of  nerves  and  vessels  marks  its  entire  length. 

As  a  rule,  among  the  Anatinae  the  symphysis  is  rather  deep, 
rounded  beneath,  and  correspondingly  concave  above,  the  under 
side  being  thickly  studded  with  vascular  foramina.  Spatula  has 
a  somewhat  dififerent  anterior  ending  from  this  [fig.  19].  In 
the  middle  line  in  front  a  sort  of  "  nail  "  is  developed  like  the 
one  found  on  the  superior  mandible,  though  not  so  strong.  The 
superior  ramal  margins  are  continued  round  this  projection,  form- 
ing its  edge,  while  the  spoohlike  dilatation  is  insured  by  the  outer 
ramal  sides  shelving  away  from  this  upper  border,  so  as  to  face  up- 
ward and  outward  rather  than  directly  outward,  as  they  do 
posteriorly.  • 

The  form  most  common  for  the  mandible  to  have  is  well  ex- 
emplified in  that  of  Clangula  [fig.  20]. 

The  articular  projections  in  the  mandible  of  this  duck  lie  nearly 
in  the  horizontal  plane,  and  each  one  supports  the  two  concavities 
for  the  mandibular  foot  of  the  quadrate.  A  rather  slender  in- 
turned  process  directed  upward  and  toward  the  medial  plane  pro- 
jects from  the  inner  one.  This  may  present  a  small  pneumatic 
foramen  at  its  extremity.  Beneath  either  of  these  articular  por- 
tions of  the  mandible,  and  to  the  inner  side  of  the  angular  process, 
we  discover  a  deep  conical  fossa,  with  its  apex  to  the  front. 

It  is  intended  for  muscular  insertion,  and  is  present,  I  believe, 
throughout  the  group. 

The  mandible  is  very  imperfectly  pneumatic,  particularly  in  the 
Brant,  where  the  bone  sometimes,  if  not  always,  entirely  lacks  this 
condition. 
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For  the  hyoidean  apparatus  in  general,  I  find  an  elongated  ellip- 
tical piece  in  front,  of  some  width,  which  represents  the  glossohyal 
and  absorbed  ceratohyals.  It  develops  a  median  facet  anteriorly 
for  articulation,  with  a  cartilaginous  rod,  which  passes  into  the 
soft  part  of  the  tongue  proper. 

The  glossohyal  is  longitudinally  concaved  beneath  and  corres- 
pondingly convex  above ;  it  articulates  with  the  fused  basibranchials, 
the  first  one  of  which  is  by  far  the  stouter  element,  the  second  al- 
most spiculiform  in  its  dimensions,  and  produced  by  a  cartilaginous 
tip  behind. 

The  thyrohyal  elements  consist  each  of  the  two  usual  parts,  and 
these  greater  cornua  curl  up  gracefully  behind  the  skull,  after  the 
fashion  of  the  class  generally. 

There  is  nothing  peculiarly  characteristic  in  either  the  "  ear 
bones  "  of  any  of  the  ducks,  or  in  the  circlet  of  sclerotic  osseous 
platelets  of  the  eyeballs.  I  have  examined  both.  The  sclcrotals  in 
O.  perspicillata  for  either  eye  number  between  20  and  24, 
and  have  the  form  usually  seen  among  birds.  They  are  of  moder- 
ate size  only,  and  closely  overlap  each  other,  with  their  interior 
edges  turned  outward.  The  diameter  of  the  external  circle  their 
edges  form  measures  14  millimeters,  that  of  the  internal  one  being 
9  millimeters.  Other  species  have  them  in  proportion  according  to 
size,  but  in  none  of  the  true  ducks  are  the  eyes  very  large  as  com- 
pared with  the  size  of  their  possessors.  The  orbital  cavities,  as  a 
rule,  are  well  circumscribed,  owing  to  the  thorough  ossification  of 
the  interorbital  septum ;  the  great  development  of  the  lacrymal 
bones,  and  the  postfrontal  processes ;  and  to  the  breadth  of  the 
pterygoids  beneath.  In  some  ducks,  however,  where  these  parts 
show  no  special  high  development  or  unusual  size,  they  have  their 
orbital  cavities  no  better  off,  in  so  far  as  bony  protecting  walls  are 
concerned,  than  many  other  birds.  In  any  duck  again,  the 
least  shielded  parts  of  an  orbit  are  the  roof  and  the  anterior  wall, 
because  in  the  latter  the  pars  plana  never  appears  to  be  preformed 
in  bone,  and  in  the  former  protection  is  lacking  due  to  the  marked 
narrowness  of  the  interorbital  frontal  region  upon  the  superior 
aspect  of  the  skull. 

Remainder  of  the  axial  skeleton.  The  general  characters  of 
the  vertebrae  as  they  are  exhibited  by  most  ducks  are  very  well 
shown  in  Spatula. 

The  atlas  has  its  cup  perforated  by  the  odontoid  process  of  the 
axis,  and  in  it  the  lateral  canals  are  completely  surrounded  by  bone, 
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a  character  ver}-  commonly  present  in  this,  the  first  segment  of  the 
spinal  column,  throughout  this  group  of  fowls. 

An  open  carotid  canal  is  provided  for  by  the  6th  to  the  12th 
vertebrae,  after  which  a  strong  median  hypapophysis  takes  its  place, 
and  this  becomes  tricornuted  in  the  i6th  segment  and  first  dorsal, 
while  in  the  i8th  and  19th  it  is  a  long  median  plate. 

The  fifth  and  sixth  cervicals  usually  have  the  best  marked  spines, 
which  is  in  each  case  a  long,  though  not  high,  median  crest.  The 
lateral  canals  in  the  first  half  of  the  cervical  region  are  long  and 
tubular,  while  the  parapophyses  are  coossified  for  nearly  their  en- 
tire lengths  wath  their  sides.  Anatin-ae  possess  the  "  heterocoelous  " 
type  of  articulation  among  the  centra  of  the  spinal  column.  A 
strong  hypapophysis  is  found  on  the  second  and  third  cervical  verte- 
brae, to  be  much  reduced  in  the  succeeding  one,  while  the  follow- 
ing segments  in  the  skeleton  of  the  neck  are  notably  broad  and 
rather  long.  In  this  region  the  brevity  of  the  pre-  and  postzyga- 
pophyses  has  the  effect  of  very  materially  reducing  the  size  of  the 
intervertebral  spaces  or  apertures. 

In  the  dorsal  region  the  vertebrae  are  not  only  locked  together 
by  their  close  fitting  neural  spines,  but  a  very  extensive  system  of 
metapophysial  and  other  bony  spiculae  render  the  strapping  still 
more  efficient.  The  transverse  processes  are  very  wide,  too,  so  that, 
notwithstanding  the  fact  that  these  segments  are  all  free,  the  mobil- 
ity enjoyed  by  this  division  of  the  column  is  very  much  com- 
promised. Eneumaticity  is  but  very  imperfectly  extended  to  the 
vertebrae  of  the  column,  especially  in  the  cervical  region. 

The  ribs  seem  always  to  be  nonpneumatic,  with  large  anchylosed 
unciform  processes,  being  wide  and  flat  in  the  body  above  the  points 
where  they  are  attached.  Clangula  is  notorious  for  both  of  these 
characters. 

Spatula  has  on  one  side  seven  ribs  that  connect  with  the  sternum 
by  costal  ribs ;  one  pair  behind  these,  where  the  haemapophysis 
fails  to  reach  that  bone,  and,  finally,  a  small  floating  haemapophysis 
clinging  to  the  posterior  margin  of  the  latter.  The  last  two  pairs 
of  vertebral  ribs  come  from  the  sacrum  and  are  without  unciform 
processes. 

This  arrangement  of  the  ribs  prevails  also  in  Q  u  e  r  q  u  e  d  u  1  a 
cyanoptera,  while  in  Clangula  the  series  leads  off  with  two 
pairs  of  free  ribs,  one  on  the  i6th  and  one  on  the  i/tli  vertebra,  the 
following  six  connecting  with  the  sternum,  and  three  pairs  coming 
from  the  consolidated  sacral  vertebrae,  making  in  all  nine  pairs  of 
ribs  to  each  side,  the  last  three  not  bearing  uncifomi  processes. 
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In  the  caudal  vertebrae  of  Spatula  I  find  the  diapophyses  to  be 
wide  and  spreading,  while  beneath,  the  ventral  apophyses  are  an- 
chylosed  to  the  centra  upon  which  they  occur  and  hook  forward 
over  the  preceding  vertebral  body.  The  pygostyle  in  these  and  most 
forms  of  the  group  is  somewhat  elongated,  of  an  irregular  quadri- 
lateral outline,  with  thickened  posterior  border. 

Clangula  has  very  wide  and  spreading  transverse  processes  to 
its  caudal  vertebrae,  and  the  chevron  bones  upon  the  last  two  are 
free  and  rest  mainly  upon  the   intervertebral   cartilage. 

In  H  a  r  e  1  d  a  h  y  e  m  a  1  i  s  we  find  very  long  haemal  spines 
upon  all  the  dorsal  vertebrae,  the  longest  ones  being  in  the  middle 
of  the  series  and  they  shorten  somewhat  in  either  direction,  es- 
pecially as  we  pass  anteriorly,  where  they  become  strongly  bifid.  The 
neural  spines  of  the  dorsum  are  long  and  low,  while  the  transverse 
processes  are  broad.  This  duck  has  seven  free  caudal  vertebrae,  the 
leading  one  being  firmly  grasped  by  the  ilia.  The  pygostyle,  mak- 
ing the  eighth  segment  in  the  tail  here,  is  much  compressed  trans- 
versely, and  about  twice  as  long  as  it  is  high.  Heralda  has  but 
one  pair  of  free  cervical  ribs,  and  these  are' lengthened,  Vvath  well 
developed  uncinate  appendages.  There  is  not  a  little  in  the  fonn 
of  its  dorsal  and  pelvic  ribs  to  remind  us  of  what  we  find  in  some 
of  the  auks  ;  they  being  of  slender  proportions,  with  long  narrow 
processes,  and  gradually  lengthen  as  w^e  pass  in  the  direction  of 
the  pelvis.  This  is  well  seen  in  the  sternal  ribs,  the  last  few  pairs 
of  these  being  greatly  elongated,  very  slender,  and  sweeping.  There 
are  fiz'e  pairs  of  true  dorsal  ribs,  and  three  pairs  of  pelvic  ribs.  Two 
pairs  of  the  latter  have  their  costal  ribs  reach  the  sternum,  while 
those  of  the  last  pair,  though  very  long,  do  not.  Only  the  an- 
terior pair  of  pelvic  ribs  svipports  uncinate  processes,  and  these  are 
very  much  aborted. 

I  have  examined  the  vertebrae  and  ribs  in  the  genera  Anas, 
Spatula,  Dafila,  Aix,  Netta,  Marila,  Clangula,  Charitonetta, 
Harelda  (just  given  above),  Polysticta,  Somateria,  Oidemia,  and 
others,  and  am  satisfied  that  they  vary  to  such  an  extent  that  the 
data  obtained  therefrom  can  not  be  used  with  quite  as  much  effect 
in  the  matter  of  taxonomy  in  this  group,  as  can  other  parts  of  the 
skeleton. 

For  example,  in  Netta  r  u  f  i  n  a  the  first  i6  vertebrae  of  the 
column  bear  no  free  ribs,  a  well  developed  pair  of  these  are  borne 
by  the  17th  vertebra,  and  they  support  unciform  processes.  The 
true  dorsal  vertebrae  are  the  i8th  to  the  22d  inclusive,  and  there 
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are  seven  free  caudal  vertebrae.  There  are  five  pairs  of  dorsal  ribs 
and  three  pairs  of  pelvic  ribs. 

In  Soniateria  mollissima  the  first  15  vertebrae  of  the 
trunk  are  without  free  ribs,  the  first  pair  occurring  upon  the  i6th 
vertebra,  and  they  have  good  sized  luiciform  processes.  The  17th 
to  the  2ist  vertebrae  inclusive  are  true  dorsals,  and  there  are  but 
six  free  caudals.  There  are  five  pairs  of  dorsal  rihs,  and  three 
pairs  of  pelvic  ribs,  the  latter  being  entirely  lacking  in  unciform 
appendages.  Seven  pairs  of  these  ribs  have  their  costal  ribs  articu- 
lating with  the  sternum,  while  in  the  case  of  the  last  pair  of  the 
series  the  haemapophyses,  although  long,  fail  to  reach  the  sternal 
border. 

Upon  examining  a  specimen  of  Polysticta  stelleri,  I 
find  that  the  first  15  cervicals  are  without  ribs,  the  first  free  pair 
occurring  upon  the  i6th,  and  they  possess  uncifonn  processes. 
17-21  inclusive  are  true  dorsals,  and  there  are  seven  free  caudals. 
The  arrangement  of  the  ribs  is  the  same  as  found  in  N  e  1 1  a 
r  u  f  i  n  a  .  This  latter  statement  also  applies  to  O  i  d  e  m  i  a  p  e  r  - 
sp  i  c  i  1 1  a  t  a  ,  where  we  also  find  that  there  are  15  cervicals  that 
do  not  support  free  ribs,  which  occur  for  the  first  time  on  the 
i6th  though  they  are  lacking  in  vmciform  processes.  Again  17-21 
are  dorsals,  with  seven  free  caudals,  and  the  ribs  as  in  N  e  1 1  a 
r  u  f  i  n  a  . 

Although  I  am  not  especially  considering  the  venebral  colunni 
of  the  swans  in  this  place,  as  that  will  be  more  fully  done  further 
along,  yet  it  may  not  be  altogether  uninteresting  to  compare  here 
the  vertebrae  and  ribs  of  a  typical  swan  with  the  corresponding 
bones  of  some  of  the  ducks  we  have  been  examining,  and  these 
comparisons  are  shown  in  the  subjoined  table. 


TABLE 

[Compare  with  data  given  in  table  on   page  315] 


Number   of. 

vertebrae  1     Vertebrae 

Vertebrae 

Free  caudal 

SPECIES 

in     cervical]      that  bear 

Dorsal 

consolidated 

vertebrae  (to 

region      |  free  ribs  not 

vertebrae 

with  pelvis 

which  py- 

without           reaching 

(inclusive) 

(inclusive)     gostvle  is  to 

free  ribs           sternum 

1 

be  added) 

Olor  columbianus.  .  .  . 

22 

23d    24th    to    28th  29th    to    45th  46th    to    s^d 

Spatula  clypeata 

IS 

i6th  17th    to     2ist    22d    to    37th  38th    to    44th 

Querquedul?!    discors . 

IS 

i6th  17th   to     2ist    22d    to    37th  38th   to    43d 

Clangula  islandica  .  .  . 

IS 

i6th  and  17th 

i8th    to     2ist 

22d    to    37th 

38th   to    43d 

Now,   in   the   case   of   Spatula   and   Clangula,   in   the   specimens 
before  me,  the  38th  vertebra,  though  free  and  really  a  caudal,  lies 
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within  the  grasp  of  the  hinder  ends  of  the  ihac  bones,  whereas  in 
the  teals  this  seg-ment  is  found  one  vertebra's  length  behind  them 
or  entirely  without  their  grasp.  It  will  be  seen,  however,  thai  this 
does. not' affect  the  total  count,  it  remaining  44  for  the  first  named 
genus  and  but  43  for  the  teals  and  the  garrot.  I  mention  this 
because  specimens  of  Spatula  and  Clangula  may  be  found  where 
this  38th  vertebra  has  united  with  the  pelvis,  as  from  the  position 
it  occupies  it  is  perfectly  possible  for  it  to  do  so. 

In  Olor  columbianus  the  arrangement  is  entirely  dif- 
ferent. Here  we  find  the  series  leading  off  with  one  pair  of  free 
ribs  (on  the  23d  vertebra),  followed  by  nine  pairs  that  connect 
with  the  sternum  by  costal  ribs  and  completed  by  a  floating  pair 
that  neither  joins  with  the  pelvis  above  nor  the  sternum  below. 
This  gives  the  swan  11  pairs  of  ribs.  Of  these,  the  first  and  the  last 
four  are  without  unciform  appendages.  In  those  ribs  where  they 
do  occur  they  are  anchylosed  to  them  and  are  not  notably  large. 
The  last  four  pairs  of  ribs  come  from  beneath  the  ilia  in  this  swan 
and  curve  far  backward,  reminding  us  of  a  condition  that  is  still 
more  pronounced  in  the  loons.  Nor  is  this  the  only  feature  in 
Olor  wherein  it  resembles  that  family,  as  we  will  see  further  on. 

This  swan  has  a  low  median  hypa-pophysis  on  each  dorsal 
vertebra,  and  the  neural  crests  of  these  segments  are  comparatively 
low,  being  laced  together  by  long  spiculae  as  I  have  already  de- 
scribed them  for  the  ducks. 

It  has  been  noticed  above  that  in  Harelda  hyemalis 
both  the  vertebral  and  costal  ribs  are  markedly  lengthened,  as  we 
pass  in  the  directi9n  of  the  pelvis,  in  a  manner  similar  to  what  is 
seen  in  most  all  auks. 

This  particular  feature,  to  a  large  extent,  is  present  also  in 
S  o  m  a  t  e  r  i  a  m  o  1 1  i  s  s  i  m  a  and  in  O  i  d  e  m  i  a  d  e  g  1  a  n  d  i  , 
but  not  especially  noticeable  in  O  i  d  e  m  i  a  p  e  r  s  p  i  c  i  1  1  a  t  a  , 
and  by  no  means  a  striking  feature  in  other  ducks  that  I  have 
examined.  In  Clangula  it  is  associated  with  a  peculiar  form  of 
sternum  not  seen  either  in  Somateria  or  Oidemia,  and  this  form  of 
sternum  has  a  distinct  resemblance  to  that  bone  as  we  found  it 
in  Gavia  lumme,  and  in  this  diver  be  it  remembered,  the 
ribs  also  sweep  backward  in  long  and  graceful  curves  much  as 
they  do  in  the  auks. 

In  the  cervical  region  of  Somateria  mollissirna  I  find 
the  neural  spines  but  feebly  developed  in  the  first  six  vertebrae, 
to  become  entirely  absent  in  mid  series,  not  to  appear  again  until 
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the  14th  is  arrived  at,  where  it  is  quite  distinct,  becoming  more  so 
in  the  15th,  after  which  this  character  is  well  developed  in  the  dorsal 
region.  As  in  many  other  ducks,  the  mid  cervical  vertebrae  are 
very  broad  and  short,  and  throughout  this  region  of  the  spine  they 
are  closely  locked  together,  due  to  their  much  aborted  pre-  and 
postzygapophyses.  On  the  ventral  aspect,  the  carotid  canal  is 
never  closed  in,  but  on  the  contrary  in  the  6th  to  the  9th  it  is 
widely  spread  open  in  the  transverse  direction,  and  the  parial  para- 
pophyses  are  quite  inconspicuous.  The  lateral  vertebral  canals  are 
covered  for  nearly  the  entire  length  in  the  first  eight  or  nine  cer- 
vicals,  thus  affording  very  thorough  protection  to  the  vessels  they 
pass  during  life,  forming  as  they  do  in  this  region  a  nearly  con- 
tinuous tube  upon  either  side.  In  a  manner  similar  to  what  was 
found  in  Clangula,  the  haemal  spines  of  the  dorsal  vertebrae  are 
strongly  developed,  and  they  are  represented  by  a  single  median 
platelet  of  bone  in  the  12-15  cervicals,  to  become  trifid  on  the  i6th. 
In  the  dorsal  region  of  S  .  m  o  1 1  i  s  s  i  m  a  the  vertebrae  are  all 
closely  locked  together,  while  a  network  of  bony  spiculae  lash 
across  the  superior  surfaces  of  the  broad  transverse  processes,  and 
even  pass  on  to  the  neighboring  surfaces  of  the  bodies  of  the  ribs. 
This  is  also  the  case  in  P  .  s  t  e  1 1  e  r  i  and  other  ducks.  In  long 
necked  species,  such  as  Dafila  for  example,  the  characters  of  the 
vertebrae  are  materially  changed  in  the  matter  of  form,  for  in  the 
mid  cervical  region  they  become  more  or  less  elongated  and  some- 
what cylindrical  in  shape,  with  the  carotid  canal  narrowed  very 
much,  although  even  here  it  is  open  for  its  entire  length. 

Finally,  it  may  be  said,  that,  although  as  a  whole  the  vertebrae 
making-  up  the  spinal  column  in  the  Anatinae  agree  in  their  gen- 
eral characters,  there  are  nevertheless  to  be  found  certain  minor 
and  unimportant  characters  in  these  bones  of  any  species,  irre- 
spective of  its  genus,  which  for  that  species  are  quite  distinctive 
and  constant. 

Further  along,  and  after  the  remainder  of  the  skeleton  has  been 
examined  in  detail  this  matter  will  be  referred  to  again. 

Turning  our  attention  now  to  the  consideration  of  the  pelvis, 
we  find  this  compound  bone  in  Spatula  presenting  upon  its 
dorsal  aspect  tlie  following  points  for  our  examination :  The  ilio- 
neural  canals  are  completely  closed  in  by  the  ilia  meeting  and 
anchylosing  with  the  crista  of  the  leading  sacral  vertebrae.  This  is 
the  case,  I  believe,  throughout  the  entire  suborder.  On  either  side 
of  this  the  preacetabular  portion  of  the  ilium  is  longitudinally  con- 
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caved,  each  anterior  border  being  emarginated  by  raised  bone  and 
embellished  with  a  few  projecting  spiciilae  \scc  fig.  21]. 

The  postacetabular  sacral  portion  of  the  pelvis  is  in  general  in 
the  horizontal  plane,  being  pierced  in  an  irregular  manner  by  a 
few  scattered  and  small  interdiapophysial  foramina,  while  a  median 
furrow,  deepest  behind,  marks  its  entire  length. 

From  this  part  of  the  pelvis  the  sides  slope  gently  away.  The 
posterior  margin  is  more  or  less  unevenly  notched;  the  notch  in- 
dicating on  cither  side,  however,  that 
the  point  of  union  between  ilium  and 
ischium  is  constant  both  as  to  occur- 
rence and  location.  So  far  as  we 
have  thus  described  the  bone  it  will 
answer  in  general  terms  for  the  teals, 
but  in  Clangula  the  preacetabular 
area  is  notably  shorter,  while  behind 
the  bone  is  more  spreading,  the  inter- 
diapophysial foramina  far  more  nu- 
merous and  larger,  and,  finally,  the 
posterior  margin  is  nearly  even. 
Upon  the  lateral  aspect  of  the  pelvis 
in  Spatula  we  find  rather  a  large 
cotyloid  ring,  surmounted  at  its  upper 
and  back  part  by  an  antitrochanter 
of  no  great  size.  The  ischiac  fora- 
men is  extensive  and  subelliptical  in 
outline.  Behind  this  we  sometimes 
find,  both  in  this  species  and  in  the 
teals,  a  thin  tract  of  bone,  which 
thinning  may  be  carried-  to  the  point 
of  forming  another  foramen,  or  a 
postischiac  foramen,  which  is  quite 
large  in  some  specimens. 
In  all  the  Anatinae  that  I  have  examined,  a  propubis  is  to  be 
found  jutting  forward  from  its  usual  site.  This  is  the  case  in 
Spatula.  Behind  this  a  small  obturator  foramen,  nearly  closed  in, 
is  to  be  noted,  while  the  obturator  space  is  very  large  and  com- 
pletely surrounded  by  bone  behind,  through  the  footlike  process 
afiforded  by  the  ischium.  This  latter  projection  articulates  with  a 
facet,  intended  for  that  purpose,  on  the  upper  border  of  the  post- 
pubis  [see  fig.  22]. 


Fig.  2  1   Dorsal  view  of  the  pelvis  of 
Spatula  clypeat'a.     Natural  size 
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The  postpubis  is  a  slender  rod  as  it  passes  beneath  the  obturator 
space,  but  after  its  articulation  with  the  ischium  posteriorly  it  has 
its  width  nearly  doubled,  and  in  Clangula  the  hinder  ends  arc 
slightly  enlarged.  This  latter  duck  departs  from  the  above 
description  principally  in  such  a  minor  detail  as  having  a  relatively 
much  larger  ischiac  foramen  and  longer  obturator  space. 

In  all  of  these  species  we  find  the  pelvic  basin  .upon  the  ventral 
aspect  very  capacious,  both  as  to  its  depth  and  width. 

Be  it  noted  here  as  a  matter  of  interest  and  comparison  that  the 
pelvis  in  Olor  has  a  very  different  fomi  from  that  bone  as  we 
find  it  in  the  ducks.  It  assumes  a  shape  that  at  once  brings  to 
our  mind  the  mergine  pattern,  with  its  greater  length  as  compared 
with   its    width ;   the   almost   entire   disappearance   of  the   interdia- 
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l'"iG.   22  Left    lateral    aspect    of    the    pelvis    of    Spatula    clypeata.    Natural    size; 
same  specimen  as  figure   21 

pophysial  foramina,  and  the  broad,  paddle-shaped  extremities  of 
the  postpubic  elements.  This  model  sees  its  extreme  modification 
in  the  Pygopodes ;  and  if  we  remove  the  intrasternal  chamber  for 
the  accommodation  of  the  tracheal  loop,  we  find  in  the  sternum, 
too,  of  the  swan  a  great  deal  to  remind  us  of  that  bone  in  Gavia. 
In  the  genus  Anas  I  find  that  in  all  the  species  the  pelvis  has 
much  the  same  form  that  it  has  in  Spatula  clypeata.  So 
it  may  be  said  also  of  Dafila  acuta,  and  of  Aix  sponsa. 
A  departure  is  seen  in  N  e  1 1  a  r  u  f  i  n  a  ,  however,  for  in  this 
species  the  pelvis  is  long  and  narrow,  and  although  it  possesses 
the  common  anatine  characters,  it  is  distinguished  by  the  unusual 
size  and  number  of  the  interdiapophysial  foramina  in  the  post- 
acetabular  region,  and  by  the  elongation  of  the  pubic  elements 
posteriorly,  where  they  curve  downward  and  inward,  and  have 
their  extremities  expanded  somewhat,  as  is  the  case  in  the  swans. 
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This  latter  character  is  ahnost  entirely  absent  in  the  pelves  of  the 
species  of  the   grcnus  Marila,   and  the  bone  as  a  whole  is  not  so 
strikingly  long  and  narrow  as  it  is  in    Xetta    rufina,  as  com- 
pared with  what  we  find  in  Spatula.     But  it  gains  in  vertical  depth, 
and  this  has  the  effect  nevertheless  of  rendering  the  pelvic  basin 
on  the  ventral  aspect  both  narrow  and  deep.     Passing  to  the  pelvis 
of    H  a  r  c  1  d  a    h  y  e  m  a  1  i  s    it  is  again  seen  to  be  different,  for 
it  is  in  this  species  a  very  delicate,  light  structure,  with  a  general 
resemblance  to  the  pelvis  of  some  of  the  smaller  auks  or  gulls. 
It  is  much  compressed  from  above,   downward,  thus   causing  the 
pelvic  basin  to  be  very  shallow.     The  parial  interdiapophysial  rows 
of  foramina  are  of  much  larger  size  than  usual,  especially  those 
next  to  the  centra  of  the  sacral  and  prosacral  vertebrae.     We  find 
no  notches  of  any  kind  on  the  smooth  even  borders  of  the  ilio- 
ischiac  bones  behind,  while  beyond  these,  on  either  side,  extend  the 
very  long  postpubic  elements ;  they  each  curve  almost  immediately 
downward  and  inward,  and  are  of  uniform  width.     The  preace- 
tabular  part  of  this  pelvis  is  short  and  narrow,  with  the  ilia  hori- 
zontally  disposed,   and  somewhat  concaved   upon  their   dorsal   as- 
pects.    A  minute,  though  distinct,  propubis  exists,  and  the  obturator 
foramen  is   exceedingly  small   with  the  obturator  space  long  and 
remarkably  narrow.     This  last  is  also  the  case  in    P  o  1  y  s  t  i  c  t  a 
s  t  e  1 1  e  r  i  ,    but   here    in   this    species    the    pelvis    resembles    quite 
closely  the  bone  as  I  have  described  it   for  Spatula.     It  however 
has  the  distal  free  ends  of  the  postpubic  elements  expanded,  and 
the   posterior  margins   of  the   bone   smooth   and   unnotched.     An- 
teriorly,   the   anteroextemal    angles    of   the   ilia    are   not    as   much 
rounded   off    as   they    are    in    Spatula.     S  o  m  a  t  e  r  i  a    mollis- 
s  i  ni  a  ,  S  .  v  .  nigra,  and  S  .  d  r  e  s  s  e  r  i  all  belong  to  a  genus 
of  ducks  that  possess  pelves  that  in  form  approach  the  pelvis  of 
M  e  r  g  u  s     s  e  r  r  a  t  o  r  ,     though    they    are    not    as    narrow,    and 
there  are' some  other  not  highly  important  differences.     This  state- 
ment applies  with   even  more  truth  to  the   pelvis  of   O  i  d  e  m  i  a 
perspicillata,    and  above  all  others  as  applied  to  the  pelves 
of    O  i  d  e  m  i  a    d  e  g  1  a  n  d  i    and    O  .    a  m  e  r  i  c  a  n  a  .     In   these 
last  named  species  the  pelves  are  wonderfully  like  the  bone  as  it 
is  found  in  Mergus. 

Spatula  possesses,  in  common  with  all  true  ducks,  a  completely 
nonpneumatic  shoulder  girdle.  In  it  we  find  a  broad.  U-shaped 
furcula,  devoid  of  hypocleidium  and  with  its  long,  pointed,  clavi- 
cular heads   extending  almost   directly   backward.     On   the   upper 
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side,  where  either  of  these  latter  merge  with  the  hmbs,  we  find  a 
pecuhar  Httle  peglil-ce  process,  that  is  quite  characteristic  of  most 
Anatinae.  The  scapular  is  long  and  curved,  the  curve  being  in 
the  plane  of  its  blade,  with  the  convex  border  mesiad.  Its  posterior 
end  is  simply  rounded  off,  and  its  head  makes  a  firm  articulation 
with  the  broad,  scapular  process  of  the  coracoid.  This  latter  bone 
has  its  shaft  much  compressed  from  before,  backward,  while  its 
sternal  extremity  develops  an  unusual  expansion,  the  inferoexternal 
angle  of  which  is  truncated. 

Q  u  e  r  q  u  e  d  u  1  a  d  i  s  c  o  r  s  and  other  teals,  as  well  as  the 
Mallard,  agree  in  their  pectoral  arches,  in  the  main,  with  the  one 
just  described  for  Spatula.  It  has,  however,  a  rudimentary  hypo- 
cleidium  present. 

This  latter  feature  is  entirely  absent  in  Clangula,  where  the 
furcula  is  very  strong  and  its  arch  very  broad.  Otherwise  the  bone 
is  generally  marked  by  all  the  characters  it  bears  in  the  ducks. 
The  blade  of  the  scapula  in  Clangula  is  much  arched,  and  shorter 
and  broader  than  it  is  in  the  teals.  The  coracoid  presents  nothing 
peculiar,  having  much  the  same  form  that  it  has  in  Spatula,  though 
ii  agrees  with  the  teals  in  having  a  comparatively  longer  shaft. 

In  Dafila  acuta  I  find  a  furcula  of  the  same  form  as  in 
Spatula,  the  rounded  bone  being  of  uniform  caliber  throughout,  and 
the  coracoid  of  this  duck  possesses  precisely  similar  characters,  but 
its  thin  bladelike  scapula  is  very  long  and  very  much  curved,  and 
terminates  in  a  sharp  point  behind. 

In  the  genera  Marila,  Aix,  and  Netta  the  same  osteological  char- 
acters of  the  shoulder  girdle  prevail,  no  departures  being  noticed 
beyond  the  most  trifling  kind. 

H  a  r  e  1  d  a  h  y  e  m  a  1  i  s  has  the  free  ends  of  the  clavicles  well 
drawn  out,  and  the  limbs  of  the  arch  are  not  so  spreading.  The  scap- 
ula is  less  curved  throughout  its  length,  the  blade  being  uniform  in 
width,  and  the  bone  terminates  behind  in  a  squarely  truncated  end, 
with  the  angles  just  barely  rounded  ofif.  A  coracoid  of  this  duck 
is  relatively  shorter  than  usual,  with  its  sternal  extremity  very  much 
expanded.  Polysticta  stelleri  possesses  a  shoulder  girdle 
very  similar  to  this,  while  in  S  o  m  a  t  e  r  i  a  m  o  1 1  i  s  s  i  m  a  the 
furcula  is  again  seen  to  be  very  spreading;  the  blade  of  the  scapula 
less  curved,  having  its  distal  extremity  acutely  truncated.  A  cora- 
coid of  this  eider  is  compressed  in  the  anteroposterior  direction, 
with  a  much  expanded  sternal  end.  All  these  characters  are  em- 
phasized in   S  o  m  a  t  e  r  i  a    v  .    nigra,    where  the   free  extrem- 


292 


NEW    YORK    STATE   MUSEUM 


ities  of  the  os  furcula  are  long  drawn  out  into  acute  points,  and,  as 
in  ducks  usually,  they  are  at  right  angles  to  the  plane  in  which 
the  loop  of  the  arch  lies.  The  anterior  half  of  the  scapular  blade 
in  this  species  is  thick  and  strong. 

Oidemia  perspicillata  possesses  a  slender  furcula  with 
a  broad  U-arch,  that  has  the  free  posterior  ends  greatly  compressed 
transversely,  and  the  processes  on  each,  above,  very  distinct.  A 
scapula  here  is  dilated  at  its  distal  end,  and  very  thin;  it  is  like- 
wise truncated  with  its  tip  rounded  off.  A  small  epicoracoidal 
apophysis  is  present  upon  either  coracoid.  In  general,  among  the 
Anatinae  when  the  elements  of  the  pectoral  arch  are  articulated 
ill  situ,  the  manner  of  their  doing  so  is  as  we  find  it  in  Netta 
r  u  f  i  n  a  .     Mesially,  the  coracoids   do  not  quite  meet  each  other 

in  their  sternal  beds ;  either  free  dis- 
tal end  of  a  clavicle  simply  rests 
against  the  inner  aspect  of  the  head 
of  the  corresponding  coracoid,  while 
its  produced  pointed  extremity  rides 
well  over  on  to  the  dorsal  aspect  of 
the  head  of  the  scapula  of  its  own 
side.  The  scapulae  reach  nearly  as 
far  back  as  the  pelvis.  The  long 
axes  of  the  coracoids  are  nearly  in 
the  same  plane  in  which  lies  the  long 
axis  of  the  body  of  the  sternum. 
The     scapulae     articulate     at     right 


Fig.  23  The  furcula  ofSomateria 
dresseri  [Smithsonian  Collec.  spec. 
16989].  Drawn,  natural  size,  by  the 
author  from  the  specimen 


angles  with  the  coracoids,  and  a  wide 


interval  occurs  between  the  anterior 
carinal  angle  of  the  sternal  keel,  and 
the  mid  posterior  lower  point  of  the  arch  of  the  furcula.  Upon 
the  whole  a  pectoral  girdle  of  this  kind  is  one  of,  great  strength, 
and  is  indicative  of  the  ample  powers  of  flight  which  the  represen- 
tatives of  this  suborder  of  birds  are  known  to  possess. 

The  sternum  affords  another  instance  of  skeletal  similarity  be- 
tween the  genus  Spatula  and  the  teals ;  indeed,  this  bone  in  the  lat- 
ter genus  is  to  all  intents  and  purposes  the  perfect  miniature  of  the 
sternum  as  I  find  it  in  the  first  named  genus  of  ducks  {see  fig.  24]. 
On  its  dorsal  aspect  the  bone  is  much  concaved  throughout  and 
presents  a  single,  median,  pneimiatic  foramen  just  within  its  an- 
terior border.  This  aperture,  though  a  smaller  one,  is  also  seen 
in  the  garrot,  but  the  sternum  of  that  duck  is  a  nonpneumatic  one. 
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In  Spatula  it  possesses  quite  a  prominent,  peglike  manubrium, 
and  its  sharp,  anterior  carinal  border  slopes  to  the  front,  forming 
an  acute  angle  with  the  convex  and  ribbed  inferior  margin  of  the 
keel  at  their  point  of  intersection. 

This  keel  extends  the  entire  length  of  the  sternal  body,  and  is 
withal  rather  a  deep  one.  The  usual  swell  that  fortifies  it  in  front 
is  uncommonly  broad.  Above  the  manubrium,  in  front,  the  cora- 
coidal  grooves  unite  in  the  median  line,  and  the  common  bed  thus 
formed  is  carried  out  laterally,  on  either  side,  to  a  point  opposite 
the  middle  of  the  base  of  the  costal  process.  These  latter  projec- 
tions are  rather  lofty  and  prominent,  each  being  of  a  broad,  quadri- 
lateral outline. 

Either  costal  border  occupies  less  than  halt  of  the  lateral  margin, 
the  remainder  being  somewhat  curved  and  cultrate. 
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Fig.  24   Left   lateral    aspect    of    the    sternum    of   Spatula    clypeata.    Natural  size 


Regarding  this  bone  from  a  pectoral  aspect,  we  notice  that  the 
form  of  the  sternal  body  is  oblong,  with  a  slight  outcurving  of 
the  lateral  xiphoid  processes  behind.  These  latter  form  the 
external  boundaries  to  the  large  subelliptical  vacuities,  one  on  either 
side  of  the  hinder  extremity  of  the  bone ;  but  they  fail  to  convert 
these  apertures  into  true  fenestrae,  from  the  fact  that  their  inturned 
tips  never  reach  the  external  angles  of  the  mid  xiphoid  prolonga- 
tion [see  fig.  25].  This  latter  projection  always  has  its  posterior 
margin  fortified  by  a  raised  and  thickened  edge,  which  is  con- 
tinuous with  the  rib  of  the  inferior  carinal  border. 

The  principal  muscular  line  seen  upon  either  side  of  this  wall 
of  the  sternum  extends  directly  from  the  middle  point  of  that  lip 
of  bone  which  underlaps  the  outer  end  of  the  coracoidal  groove, 
to  follow  the  inner  edge  of  the  xiphoidal  notch  to  the  apex  of  the 
posteroexternal  angle  of  the  mid  projection,  traveling  the  entire 
length  of  the  sternum,  of  course,  to  do  so. 
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Now  C  1  a  n  g"  u  1  a  i  s  1  a  n  d  i  c  a  has  a  sternum  of  an  en- 
tirely different  form  from  the  bone  as  I  have  just  described  it  for 
Spatula  and  the  teals  [see  fig.  26].  In  the  first  place,  its  body 
is  relatively  much  shorter  for  its  width  than  it  is  in  those  ducks, 
while  in  front  the  manubrial  process  has  entirely  disappeared. 
Again,  the  costal  processes  are  loftier  and  more  conspicuous.  The 
xiphoidal  extremity  of  the  bone  is  very  broad  and  is  pierced  well 
within  its  hinder  margin,  on  either  side,  by  an  elliptical  foramen. 

It  will  also  be  observed  that  the 
carina  does  not  extend  the  entire 
length  of  the  sternal  body,  but 
stops  short  at  the  middle  point  of 
a  raised  line,  that,  being  produced  as 
it  is,  is  tangent  to  the  posterior 
arcs  of  the  xiphoid  fenestrae. 

The  muscular  lines  take  about 
the.  same  course,  with  the  excep- 
tio'U  that  their  pOiSterior  ends  are 
inclined  inward  rather  than  out- 
ward, as  they  are  in  Spatula. 

This  form  of  sternum  agrees  in 
many  particulars  with  the  bone  as 
we  find  it  in  Mergus,  though  in  the 
eider  ducks,  as  I  shall  soon  podnt 
out,  the  xiphoid  extremity  is  deeply 
two  notched  [see  fig.  27]. 

Not  only  is  the  pattern  of  the 
sternum  essentially  the  same  in 
the  genus  Anas  and  Spatula,  but  we 
find  the  same  form  practically  re- 
peated inDafila  acuta,  in  Aix 
s  p  o  n  s  a  ,  and  probably  in  other 
typical  fresh-water  ducks.  In  N  e  1 1  a  r  u  f  i  n  a  this  pat- 
tern is  distinctly  changed,  and  I  find  that  in  it  the  manubrial 
process  is  aborted;  there  are  seven  haemapophysial  facets  upon 
either  costal  border;  the  bone  as  a  whole  is  relatively  shorter  and 
broader;  and  lastly,  the  xiphoid  notches  are  almost  converted  into 
foramina  (one  upon  either  side)  of  great  size.  This  is  owing  to 
the  fact  that  the  posteroexternal  angles  of  the  mid  xiphoid  process 
are  much  produced,  and  very  nearly  meet  the  similarly  produced 
posterointernal  angles  of  the  lateral  ones.  The  intervening  space 
amounts  to  but  little,  and  during  life  is  spanned  by  a  dense  bridge 


Fig.  25  Pectoral  view  of  the  sternum 
of  Spatula  clypeata.  Natural 
size;  same  bone  as  shown  in  figure  24 
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of  semiossified  ligament.  The  fomi  of  sternum  possessed  by 
N  e  1 1  a  r  11  f  i  n  a  is  practically  repeated  in  the  genus  Marila,  as 
for  example  M  .  a  m  e  r  i  c  a  n  a  ,  M  .  v  a  1 1  i  s  n  e  r  i  a  ,  M  .  a  f  - 
finis,  and  M  .  c  o  1 1  a  r  i  s  ,  all  of  which  I  have  examined. 
In  none  of  them,  however,  have  I  ever  found  the  xiphoid  notches 
converted  into  foramina.  We  must,  as  I  have  already  pointed 
out    above,    turn    to    such    a    genus    as    Clangula    to    find    this. 


Fig.  26  Pectoral  asjiect  of  the  stern  am  of  Clangula  i  s  1  a  n  d  i  c  a  .  Natural 
size.  Drawn  by  the  author  from  a  specimen  in  his  own  collection,  now  in  the  New 
York   State  Museum 


Whether  it  be  the  case  in  Charitonetta  albeola  I  am  not 
prepared  to  say  at  this  writing,  as  I  have  not  the  sternum  of  that 
duck  at  hand,  but  I  am  inclined  to  believe  that  it  will  be  found 
to  possess  a  sternum,  as  well  as  many  other  osteological  characters, 


similar  to  Clangula. 


H  a  r  e  1  d  a  h  y  e  m  a  1  i  s  has  a  sternum  very  different  from 
this,  and,  in  so  far  as  my  observations  go,  quite  unlike  that  bone 
as  found  in  any  other  American  duck.     As  already  stated  it  reminds 
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me  strongly  of  the  sternum  of  certain  loons.  The  manubrium  is 
very  minute,  and  the  carina,  ahhough  agreeing  in  form  with  the 
keel  of  the  sternum  of  Spatula,  does  not,  posteriorly,  reach  to  the 
end  of  the  sternal  body,  due  to  the  fact  that  the  mid  xiphoid 
processes  are  further  extended  behind  by  a  rounded  shield  of  bone 
of  a  pattern  not  at  all  unlike  what  we  see  in  Gavia.  The  lateral 
xiplioid  processes  are  somewhat  curved  inward  and  produced 
backward,  passing,  on  either  side,  conspicuous  processes  on  the 
mid  xiphoid  prolongation,  that  in  other  ducks  are  the  real  postero- 


FiG.  27  sternum    of    S  o  m  a  t  e  r  i  a    dresser  i  ;    pectoral    aspect    [U.    S.    Nat.    Mus. 
Osteo.    Dep't,    spec.    16989].     Natural   size.     By   the   author 


external  angles  of  the  latter.  The  "  notches  "  (one  on  either  side) 
are  large  and  subelliptical  in  form  ;  and  there  are  seven  haemapo- 
physial  facets  upon  either  costal  border. 

Polysticta  stelleri  has  a  like  number,  and  in  the  sternum 
of  this  species  we  find  the  manubrium  very  small ;  the  carinal  angle 
less  acute,  and  consequently  the  keel  not  so  far  extended  forward ; 
the  costal  processes  having  spinelike  projections  directed  to  the 
front   from  their  superoanterior  angles ;  and,  finally,  the  mid  and 
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lateral  xiphoid  processes  broader  than  is  usually  the  case  among 
the  river  ducks,  while  the  "  notches  "  are  smaller  and  nearly  closed 
in  posteriorly.  They  have  the  same  elliptical  outline,  however,  and 
the  three  xiphoid  prolongations  are  about  of  an  equal  length,  and 
the  keel  reaches  nearly  to  the  end  of  the  sternal  body,  behind. 

Among  the  eiders  of  the  genus  Somateria  it  becomes  very  broad 
and  in  Somateria  dresseri  is  likewise  short  [sec  fig.  27]. 
It  is  here,  as  in  most,  if  not  all,  ducks,  completely  nonpneumatic, 
with  seven  facets  on  each  border  for  the  costal  ribs.  All  three  of  the 
xiphoid  prolongations  are  also  broad,  and  in  S  .  m  o  1  li  s  s  i  m  a 
and  S  .  v  .  nigra  the  lateral  ones  extend  somewhat  beyond  the 
middle  one  behind,  and  have  their  free  ends  slightly  expanded.  A 
manubrium  is  but  very  feebly  developed,  and  the  carina  extends 
nearly  the  entire  length  of  the  sternal  body.  The  summit  of  either 
costal  process  curls  gently  outward,  and  in  S .  v .  nigra  the 
coracoidal  groove  is  continuous,  being  of  quite  uniform  depth  and 
hight. 

Oidemia  perspicillata  has  a  sternum  of  a  pattern  re- 
sembling the  eiders  in  all  essential  particulars,  but  this  does  not 
hold  quite  true  for  a  much  larger  bird  of  the  same  genus,  or  the 
White-winged  scoter  (O.  deglandi),  it  being  a  duck  with 
a  very  broad  sternum,  especially  behind,  where  the  lateral  xiphoid 
processes  are  narrow,  flaring  somewhat  outward,  and  have  bluntly 
pointed  free  ends.  The  "  notches  "  are  well  opened  behind,  but 
otherwise  present  nothing  peculiar,  being  like  the  eiders. 

The  carina  in  the  scoters  passes  nearly  the  entire  length  of  the 
body  of  the  bone,  and  its  angle  in  front  is  but  moderately  acute,  and 
so  not  very  projecting.  Oidemia  americana  has  a  sternum 
very  like  this  but  is  smaller,  belonging  as  it  does,  to  a  smaller 
species. 

MODIFICATIONS   OF  THE   LARYNX   AND  TRACHEA   AMONG 

THE  DUCKS 

Not  a  little  has  been  contributed  to  this  interesting  subject  by 
Eyton,  by  Yarrell,  by  Garrod.  and  by  others.  A  number  of  these 
contributions  are  illustrated  by  excellent  figures  showing  the  ex- 
traordinary variations  of  the  lower  larynx  and  trachea  among  the 
Anseres.  Macgillivray  and  Forbes  both  left  some  excellent  work 
in  this  direction.  Owen  figured  the  lower  larynx  of  both  ]\I  e  r  - 
gus      serrator      and      Mergus      merganser,     and     re- 
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marked  on  page  225,  volume  2  of  his  Comparative  Anatomy  and 
Physiology  of  Vertebrates,  "  In  the  males  of  the  mergansers  and  of 
niost  ducks  a  certain  number  of  the  terminal  rings  of  the  trachea 
are  welded  together  and  expanded  into  an  irregular  bony  case,  di- 
vided into  two  unequal  cavities.  In  the  M  erg  us  serrator, 
the  broad  '  pessulus  '  leaves  a  passage  at  its  upper  part  by  which 
the  air  from  the  right  bronchus  can  pass  to  and  from  the  trachea : 
part  of  the  outer  wall  of  the  right  laryngeal  chamber  is  formed  by 
membrane,  this  chamber  is  extended  by  the  osseous  cavity.  A 
similar  but  somewhat  more  complex  lower  larynx  exists  in  the  male 
Anas  clangula.  These  modifications  relate  to  the  power 
rather  than  to  the  variety  of  the  voice." 

Coues  in  the  fifth  edition  of  his 
"  Key "  [p.  207,  208]  speaks  of 
the  trachea  as  "  the  tube  which 
conveys  air  to  and  from  the  lungs. 
It  commences  at  the  root  of  the 
tongue  by  a  chink  in  the  floor  of 
the  mouth,  runs  down  the  neck  in 
front  between  the  gullet  and  the 
skin,  and  ends  below  by  forking 
into  right  and  left  bronchus.  It 
is  composed  of  a  series  of  very 
numerous  gristly  or  bony  rings 
connected  by  elastic  membrane. 
When  contracted  (by  certain  mus- 
cles, the  rings  look  like  an  alternat- 
ing series  of  lateral  half  loops,  as 
in  figure  29,  a;  when  stretched  to 
the  utmost,  as  in  figure  29,  /;,  tliey  are  clearly  seen  to  be  annular, 
or  completely  circular.  The  curious  beveling  of  the  right  and  left 
sides  of  each  ring  alternately  is  shown  in  figure  30,  i,  2;  and  figure 
30,  2,  I  represents  the  same  two  rings  put  together.  The  principle 
by  which  any  two  rings  slip  partly  over  each  other  on  alternate 
sides  is  something  like  that  upon  which  a  cooper  fastens  the  ends  of 
any  one  barrel  hoop  without  any  nailing  or  tying.  The  rings  are 
in  some  birds  perfectly  cartilaginous ;  in  most  they  become  osseous." 
(It  is  the  case  in  all  the  Anseres  I  have  examined.) 

"  The  most  remarkable  expansions  of  the  lower  part  of  the  tube 
occur  in  many  sea  ducks  and  mergansers  (Fuligulinae  and  Mer- 
ginae),  and  some  other  birds;  several  lower  rings  of  the  trachea 


Fig.  28  Bony  labyrinth  at  the  pul- 
monic extremity  of  the  trachea  of  male 
Clangula  islandica,  seen  upon 
posterior  aspect.     Natural  size 
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being  enormously  enlarged  and  welded  together  into  a  great  bony 
and  membranous  box,  of  wholly  irregular,  unsymmetrical  contour. 
Such  a  structure,  represented  in  figure  29,  is  termed  a  tracheal  ty>ii- 
panum  or  labyrinth.  It  is  not  a  part  of  the  voice  organ  proper,  but 
may  act  as  a  reverberatory  chamber  to  increase  the  volume  of  the 
sound,  without  however  modulating  it.  Being  chiefly  developed  in 
the  male,  it  is  a  kind  of  secondary  sexual  organ." 

In  examining  specimens  of  Nettion  carolinensis,  I 
find  the  lower  larynx  to  be  gradually  enlarged  and  funnel  shaped, 
being  semidivided  by  an  anteroposteriorly  disposed  plate  of  bone. 
To  the  left  side  of  this  tracheal  bifurcation,  and^ communicating  with 

Fig.   29 

b 


Fig.  j9  a,  an  inch  of  trachea,  contracted  to  the  utmost,  t'iie  rings  looking  like 
alternating  half  rings;  b,  the  same,  stretched  to  2  inches,  the  rings  evidently  complete, 
with   intervening   membrane    [From   Coues's   after    Macgillivray] 

Fig.  30  I,  2,  left-hand,  two  tracheal  rings,  separate,  as  in  figure  29  b;  2,  i,  right- 
hand,   the  same  put  together,   as  in   figure   29,   a.      [From  Coues's   after   Macgillivray] 


it  below  there  arises  a  small  osseous  enlargement.  It  projects  up- 
wards along-side  the  bifurcation,  and  is  perfectly  rounded  and 
smooth,  being  without  any  opening  above  or  at  the  sides.  Inferiorly, 
as  I  have  just  said,  it  possesses  a  common  opening  with  the  bifurca- 
tion of  the  lower  larynx.  Its  walls  are  thin  and  of  uniform  thick- 
ness, the  organ  being  very  smooth  and  completely  hollow  within. 
Such  an  appendage  would  admirably  fulfil  the  function  of  a  small 
reverberatory  chamber.  This  arrangement  is  practically  repeated  in 
Dafila  acuta,  though  the  chamber  is  somewhat  larger,  but 
only  in  proportion  to  the  increased  size  of  this  species.  In  A  i  x 
s  p  o  n  s  a  it  is  also  much  the  same,  but  here  the  laryngeal  enlarge- 
ment is  very  globular  in   form,  the   opening  communicating  with 
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the  tracheal  bifurcation  unusually  small.  In  Anas,  Dafila,  and  Aix 
the  osseous  tracheal  rings  are  quite  small,  and  the  caliber  of  the 
windpipe  nearly  uniform  throughout  its  continuity.  In  Marila 
americana,  however,  this  is  changed,  for  in  this  species  the 
trachea  is  contracted  at  its  upper  end,  and  then  gradually  enlarges 
to  become  of  considerable  size.  It  gradually  contracts  again  along 
the  middle  of  its  course,  to  enlarge  again  at  its  lower  third  and 
finally  becomes  very  small  for  about  two  centimeters  above  the 
lower  larynx.  The  firm  osseous  rings  of  this  subcylindrical  tube 
show  the  lapping  and  locking  process  to  perfection.  The  lower 
laryngeal  box  is  peculiar,  being  much  compressed  from  side  to  side, 
completely  convex  around  its  superior  and  lateral  boundaries ;  almost 
entirely  lacking  in  bone  on  its  external  aspect  (this  part  having  a 
membranous  drumhead  stretched  tightly  over  it  in  life),  and  ex- 
hibiting fenestrae  upon  its  mesial  surface.  It  is  of  considerable  size, 
and  projects  above  the  lower  bony  larynx,  against  which  it  is  closely 
pressed  mesially,  and,  as  usual,  communicates  with  it  by  an  open- 
ing, below.  Below  this  again,  both  the  accessory  organ  and  the 
tracheal  bifurcation  open  into  another  small,  closed  additional  cham- 
ber that  is  transversely  disposed,  and  represents  simply  a  distal 
swelling  of  the  common  chamber,  lying  in  front  of  and  below  the 
bony  pessulus. 

When  Dr  Sclater  described  the  trachea  of  M  e  t  o  p  i  a  n  a 
peposaca  (^)  in  the  Proceedings  of  the  Zoological  Societ}'  of 
London  [1868,  p.  146],  he  said  that  "it  has  a  large  bulbous  ex- 
pansion of  the  windpipe."  This  was  subsequently  confirmed  by 
Garrod,  who  figured  the  trachea  of  this  species  in  two  views,^  and 
said  of  it  that  "  the  syringeal  box  is  constructed  on  the  same  type 
as  in  F  u  1  i  g  u  1  a  r  u  f  i  n  a  and  F.  f  e  r  i  n  a  ,  being  mostly  com- 
posed of  membrane,  and  an  interesting,  oblique,  simple  osseous  bar 
running  across  near  the  upper  margin  of  its  outer  side.  There  is 
also  some  dilatation  of  the  consolidated  rings  which  go  to  form 
the  lower  portion  of  the  trachea:  this  is  to  be  observed  on  both  the 
right  and  left  sides,  the  box  being  connected  with  the  latter  only. 
In  the  female  no  box  is  developed.  The  trachea  narrows  slightly 
above  the  syringeal  box."  In  Garrod's  figure  of  the  air-passages  of 
the  male  Metopiana  peposaca  the  peculiar  expansion  on 
the  trachea  is  65^  centimeters  above  the  lower  syringeal  expansion, 
and  appears  to  be  nearly  circular,  with  an  average  diameter  of 
about  2.8  centimeters. 

^  Coll.     Sci.    Memoirs,    p.    282,    283. 
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Now  in  O  i  d  em  ia  perspicillata  I  find  structures  quite 
similar  to  this  although  the  relations  of  the  parts  to  each  are 
not  a  little  different.  The  laryngeal  box  is  symmetrical  in  form 
and  heartshaped,  being,  however,  somewhat  flattened  behind,  while 
in  front  it  is  convex.  It  measures  about  1.8  centimeters  in  its  long-- 
est  diameter,  and  exhibits  a  distinct  longitudinal  median  crease 
anteriorly,  being  unossified  below  on  its  posterior  aspect.  The 
tracheal  dilatation  is  very  conspicuous,  and  is  not  over  1.5  centi- 
meters al30ve  the  laryngeal  box ;  it  is  hollow ;  subcircular  in  form 
when  viewed  from  in  front ;  convex  anteriorly,  flattened  behind ; 
thin  in  its  walls,  though  they  are  unfenestrated  anywhere;  com- 
pressed from  before,  backward,  having  a  vertical  diameter  of  2.2 
centimeters,  a  transverse  of  3,  and  an  anteroposterior  one  of 
about  a  centimeter  at  its  thickest  part.  At  present  I  know  of  no 
other  American  duck  that  has  this  bulbous  expansion  upon  the 
trachea. 

APPENDICULAR  SKELETON  IN  THE  DUCKS 

Pectoral  limb.  In  Spatula  c  1  y  p  e  a  t  a  the  humerus  is  per- 
fectly pneumatic,  and  a  large  foramen  is  found  at  the  usual  site. 

The  bone  is  considerably  longer  than  the  nonpneumatic  ulna  and 
radius.  Its  radial  crest  is  rather  low  and  short,  while  the  ulnar  one 
curls  conspicuously  over  the  pneumatic  fossa.  Between  this  latter 
and  the  humeral  head  a  deep  notch,  or  rather  groove,  is  found. 

The  shaft  is  of  a  glistening  whiteness,  and  composed  of  a  wonder- 
fully compact  tissue,  and  shows  scarcely  any  curve  along  its  con- 
tinuity. The  distal  extremity  presents  the  usual  characters,  the 
oblique  and  ulnar  tubercles  on  the  radial  side  and  a  broad  passage 
for  the  tendons  on  the  other. 

Along  the  shaft  of  the  ulna  we  notice  a  faintly  pronounced  row 
of  papillae  for  the  secondary  quill  butts,  a  longitudinal  muscular  line 
marking  the  opposite  side.  This  bone  is  considerably  bowed  along 
its  proximal  third,  while,  on  the  other  hand,  the  radius  is  nearly 
straight.  The  two  carpal  elements  which  remain  free  throughout 
life  in  Aves  generally  are  here  present,  and  of  a  comparatively  large 
size.  Ulnare-  in  most  ducks  shows  a  strongly  defined  groove  down 
its  anconal  aspect  for  the  lodgment  of  the  tendon  which  there 
passes. 

Carpometacarpus  presents  the  usual  form,  and  its  main  shaft  is 
more  than  two  thirds  as  long  as  the  radius.  There  are  two  pha- 
langes in  pollex  digit,  as  there  are  three  in  index,  the  blade  of  the 
proximal  joint  of  this   latter  finger  being  narrow   and   solid ;   the 
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little  joint  behind  it  extending  rather  more  than  half  way   down 
its  posterior  border. 

I  have  yet  to  find  a  true  American  anserine  bird  that  possesses 
a  pneumatic  bone  in  its  pelvic  limb.  All  the  species  before  me 
entirely  lack  this  character. 

In  Spatula  the  trochanterian  ridge  of  the  femur  has  a  thick,  curl- 
ing crest  on  the  anterosuperior  aspect  of  the  bone,  but  at  the  summit 
it  is  leveled  down  to  the  same  plane  with  the  articular  surface.  The 
head  is  rather  large  and  sessile  and  the  excavation  for  the  round 
ligament  shallow. 

We  find  the  distal  extremity  unusually  large ;  indeed,  all  the 
bony  structures  that  enter  into  a  duck's  knee  joint  are  large  and 
massive.  This  is  particularly  the  case  with  the  condylar  extremity 
of  the  femur  in  Clangula,  where  these  prominences  are  power- 
fully produced  behind,  and  a  wide  and  deep  cleft  splits  the  outer 
one  for  the  fibular  head.  In  this  form,  too,  a  deep  pit  is  found  in 
the  popliteal  fossa. 

Returning  to  the  femur  of  Spatula,  we  note  that  its  shaft  is 
nearly  straight,  being  marked  by  the  usual  muscular  lines,  while 
the  pit  just  spoken  of  is  absent.  The  rotular  channel  extends 
slightly  up  the  shaft  above  the  condyles,  whereas  in  Clangula 
this  is  not  the  case,  and  in  this  duck  the  femoral  head  is  notably 
large  and  extensively  excavated  on  top ;  the  lower  third  of  its  shaft 
is  somewhat  bowed  to  the  front  and  a  little  twisted,  recalling  to 
one's  mind  the  power  of  that  peculiar  arch  as  exhibited  in  such  a 
marked  degree  in  Gavia. 

The  Spoonbill,  and  I  suppose  other  ducks  will  show  the  same, 
has  an  extraordinary  formed  patella,  being  flat  on  top,  wedge-shaped 
in  front,  broad  and  concave  behind,  deeply  excavated  and  arched 
below,  while  across  its  anterior  face  it  is  profoundly  slit  in  the 
oblique  direction  for  the  tendon  of  the  ambiens  muscle. 

In  the  tibiotarsus  we  find  a  large,  flakelike,  and  jutting  procnemial 
crest,  which  curls  toward  the  fibular  side  and  ends  abruptly  high 
up  on  the  shaft.  The  ectocnemial  crest  is  also  turned  outward,  but 
is  low  and  thick.  These  prominences  are  but  slightly  elevated 
above  the  articular  summit  of  the  bone,  while  in  Clangula  they 
are  carried  up  in  such  a  manner  as  almost  to  rival  the  grebe  in  this 
particular,  having  very  much  the  same  form. 

The  tibiotarsal  shaft  in  Spatula  is  straight,  smooth,  and  sub- 
cylindrical.  It  affords  at  its  outer  side  the  usual  ridge  for  the 
accommodation  of  the  fibula.     This  is  very  long  in  the  garrot. 
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At  the  distal  extremity  we  find  that  the  entire  end  is  considerably 
bent  toward  the  inner  side,  a  character  it  presents  in  many  other 
Anatidae.  The  intercondylar  notch  is  for  the  most  part  very  wide 
and  shallow,  being  deepest  anteriorly.  Above  it,  in  front,  the  di- 
rection of  the  deeply  excavated  groove  for  the  extensor  tendons 
is  influenced  by  the  obliquity  of  the  bone  spoken  of  above.  The 
bony  bridge  that  spans  it  is  thrown  directly  across. 

Nothing  of  particular  interest  characterizes  the  iibula,  it  having 
the  form  we  usually  find  among  birds.  In  the  Spoonbill  its  feeble 
lower  end  anchyloses  with  the  tibiotarsal  shaft  at  about  half  way 
down  its  length. 

Equaling  about  half  the  length  of  the  leg  bone  it  articulates 
with,  the  tarsometatarsus  also  proves  to  be  a  strong,  stout  segment 
in  the  limb  of  Spatula.  Its  hypotarsus  is  flat  and  inconspicuous, 
being  marked  by  three  vertical  grooves  for  tendons.  The  four 
ridges  thus  formed  graduate  in  size,  the  innermost  one  being  the 
longest  and  most  prominent.  The  sides  of  the  shaft  of  this  bone 
are,  for  the  major  part,  flat,  a  slight  excavation  being  seen  at  the 
upper  end  of  the  anterior  one. 

The  trochleae  at  the  distal  extremity  are  very  prominent  and 
well  individualized  by  the  deep  clefts  that  severally  divide  them. 
They  all  have  median  grooves  passing'  around  them  from  before 
backward.  The  mid  trochlea  is  much  the  lowest  of  the  three,  as 
well  as  the  largest,  while  the  inner  one  is  placed  the  highest  on  the 
shaft,  being  at  the  same  time  turned  slightly  to  the  rear.  The 
usual  arterial  foramen  occupies  its  site,  as  in  other  birds. 

Agreeing  with  the  group  generally,  Spatula  possesses  but  a 
feebly  developed  accessory  metatarsal,  with  a  correspondingly  weak 
hallux  composed  of  a  basal  phalanx  and  claw,  the  whole  being  sus- 
pended rather  high  on  the  tarsometatarsal  shaft  by  ligament.  This 
discrepancy  in  size  of  the  hind  toe  is  likewise  seen  in  the  swans, 
where  it  is  even  still  more  evident.  Second,  third,  and  fourth  digits, 
however,  having  three,  four,  and  five  joints,  respectively,  are  quite 
the  reverse  of  this,  being  composed  of  bones  fully  in  keeping, 
so  far  as  their  size  and  strength  go,  with  the  substantial  segments 
of  the  limb  to  which  they  belong. 

Of  these  joints  the  basal  ones  take  the  lead  in  point  of  length, 
and  it  is  only  in  the  outer  podal  digit  of  the  duck  that  we  find 
its  penultimate  phalanx  exceeds  the  joint  that  precedes  it  in 
this  particular.  Apart  from  the  differences  in  lengths,  calibers  and 
other  matters  of  proportional  sizes,  the  various  bones  of  the  pectoral 
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and  pelvic  limbs  of  Anas  boschas  exhibit  almost  identically  the 
same  characters  as  those  just  described  above  as  found  in  the  limb 
bones  of  Spatula. 

This  is  not  only  true  of  Anas  p  1  a  t  y  r  h  y  n  c  h  o  s  but  also 
largely  so  with  respect  to  the  limb  bones  of  the  teals  and  of  N  e  1 1  a 
r  u  f  i  n  a  .  In  the  latter  the  patellae  are  small,  while  the  terminal 
claws  on  the  distal  digits  of  pollex  and  index  phalanges  are  well  de- 
veloped. Dafila  acuta  has  the  bones  of  the  pectoral  limb 
rather  stout  for  the  size  of  the  species,  while  on  the  other  hand 


Fig.  31  Skeleton  of  the  right  wing  of  Clangula  islandica.  Natural  size, 
palmar  aspect.  Drawn  by  the  author  from  a  sjiecimen  in  his  own  collection,  now  in 
I'  e    New    York    Stale    Museum 


the  long  bones  of  the  pelvic  extremity  of  this  duck  are  propor- 
tionately slender;  especially  does  this  obtain  in  the  case  of  the 
tibiotarsus,  and  to  an  almost  equal  extent  in  the  femur.  The  vast 
majority  of  the  Anatinae  have  the  metatarsal  bone  of  haUux  in 
either  foot  very  small  indeed.  In  A  i  x  s  p  o  n  s  a  the  characters  are 
about  the  same  again,  but  the  limb  bones  are  also  stout  and  shortish 
in  this  beautiful  species.  This  is  just  the  reverse  of  what  I  find 
to  be  the  case  m  the  representatives  of  the  genus  Marila,  as  Canvas- 
backs,  Redheads,  and  the  Scaup  ducks  all  have  the  principal  long 
bones  of  the  limbs  slender  and  proportionately  lengthened,  while 
the  limb  bones  of  H  a  r  e  1  d  a  h  y  e  m  a  1  i  s  are  quite  identical  in 
character  with  those  of  Spatula,  being,  as  a  rule,  only  somewhat 
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smaller  in  size.  I  would  remark  here,  however,  that  the  cnemial 
processes  of  the  tibiotarsus  of  Harelcla  are  rather  more  elevated, 
reminding  us  in  this  particular  of  some  of  the  lesser  auks.  And 
there  is  yet  another  point  to  be  noticed,  and  that  is  the  metacarpal 
bone  of  the  pollex  plialanx  in  the  carpometacarpus  is  longer  and 
more  parallel  to  the  shaft  of  the  metacarpus  of  the  index  finger 


^5^ 


Fig.  s-   Felvic   limb  of  C  1  a  n  g  u  1  a   i  s  I  a  n  d  i  c  a  ;    right  side.      Natural  size. 
bj'   the   author;   same  skeleton  as  figure  31 


Drawn 


than  it  is  in  Spatula,  and  to  some  extent  this  is  likewise  the  case 
in  Polysticta  stelleri,  a  species  wherein  the  appendicular 
skeleton  likewise  closely  agrees  with  that  of  S.  clypeata. 
Among  the  eiders  and  scoters  (Somateria,  Oidemia)  the  limbs  are 
powerfully  developed,  and  the  long  bones  long  and  strong.  They 
present  essentially  the  same  characters  otherwise  as  are  to  be  found 
in  the  skeleton  of  these  parts  among  the  smaller  ducks.  Some- 
times we  find  a  species  wherein  one  of  the  grooves  at  the  back  of 
the  hypotarsus  of  the  tarsometatarsus  closes  over  so  as  to  convert 
it  into  a  tube  for  the  tendon  rather  than  an  open  channel,  but  this 
is  not  of  much  import.    A  case  of  it  is  seen  often  in  Oidemia 
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perspicillata.  Possibly  in  some  Anatinae,  too,  the  distal  joint 
of  index  digit  may  not  bear  a  claw,  though  I  am  inclined  to  think 
that  nearly  all  ducks  show  this  character.  Clangula  may  oc- 
casionally prove  to  be  an  exception  in  this  particular,  as  I  have  seen 
specimens  where  it  was  undoubtedly  absent.  Age  possibly  had 
something  to  do  with  this,  though  in  nestlings  of  birds  of  certain 
other  groups  possessing  this  claw,  it  is  well  developed,  as  we  see 
it  among  certain  gallinules. 

OSTEOLOGY  OF  THE  ANSERINAE 

The  geese  constitute  a  pretty  well  defined  subfamily  in  America 
including  as  I  have  already  said  above,  representatives  of  the  genera 
Chen,  Anser,  Branta,  Philacte,  and  Dendrocygna.  The  birds  in- 
cluded in  the  latter  genus  are  very  peculiar,  and  exhibit  many  in- 
teresting osteological  characters.  At  the  present  writing  I  have 
only  an  incomplete  skeleton  of  Dendrocygna  autumnalis, 
and  this  will  be  described  further  on.  These  "  tree  ducks  "  have 
by  some  authorities  been  retained  among  the  Anserinae,  endowed 
only  with  generic  rank.  This  was  the  view  of  the  compilers  of 
the  American  Ornithologists'  Union  Check-List  of  North  American 
Birds   [Ed.   I]. 

Of  other  material  I  have  skeletons  of  Branta  canadensis; 
B  .  c  .  h  u  t  c  h  i  n  s  i  i  ;  B  .  nigricans;  Anser  a  1  b  i  - 
irons;  Chen  h .  nivalis;  and  odds  and  ends  of  others. 
Unfortunately  I  have  no  skeletons  of  the  so  called  "  shel- 
drakes "  of  the  genus  Tadorna,  as  T  .  c  o  r  n  u  t  a  and  T  .  v  u  1  - 
p  a  n  s  e  r ,  for  it  is  very  likely  that  through  such  forms  as  these 
the  Anatinae  osteologically  gradually  shade  into  the  geese,  and 
somewhat  less  evidently  into  the  swans.  For  example  Newton  has 
said,  "  The  genus  Tadorna,  as  shewn  by  its  tracheal  characters, 
seems  to  be  most  nearly  related  to  Chenalopex,  containing  the  bird 
so  well  known  as  the  Egj'ptian  goose,  C.  aegyptiaca,  and  an 
allied  species,  C.  jubata,  from  South  America.  For  the  same 
reason  the  genus  Plectropterus,  composed  of  the  Spur-winged  geese 
of  Africa,  and  perhaps  the  Australian  Anserinas  and  the  Indian 
and  Ethiopian  Sarcidiornis,  also  appear  to  belong  to  the  same  group, 
which  should  be  reckoned  rather  with  the  anatine  than  with  the 
anserine  section  of  the  Anatidae."  ^ 

Newton  has  further  said  in  the  Dictionary  of  Birds  [pt  2],  that 
representatives  of  "the  genera  Chenalopex  (the  Egj^ptian  and  Orinoco 

^  Sheld-drake,    Encyclo.    Brit.     iS86.    v.    21. 


OSTEOLOGY   OF   BIRDS 


307 


geese),  Plectropterus,  Sarcidiornis,  Chlanrydochen,  and  some  others, 
are  commonly  called  geese.  To  the  writer  it  seems  almost  certain 
that  they  are  allied  to  the  sheldrake.  The  males  of  all  appear 
to  have  the  curious  enlargement  at  the  junction  of  the  bronchial 
tubes  and  the  trachea  which  is  so  characteristic  of  the  ducks  or 
Anatinae  and  is  wanting  in  the  Anserinae  or  true  geese.  As  much 
may  be  said  for  the  genus  Nettapus."     [Goose,  p.  376] 

ElHott  Coues  has  also  observed  that  the  "  geese  are  directly  con- 
nected with  ducks  through  the  rather  large  sheldrake  group, 
the  species  of  which  resemble  the  latter  in  many  external  features, 
but  are  more  essentially  like  ducks.    Characteristic  examples  of  this 


Fig.  33  Skull  of  Branta  canadensis  hutchinsii;  right  lateral  view. 
Natural  size.  From  a  specimen  in  the  author's  collection,  now  in  the  New  York  State 
Museum 


group  are  the  European  T  a  d  o  r  n  a  c  o  r  n  u  t  a  and  C  a  s  a  r  c  a 
c  a  s  a  r  c  a  ;  there  are  several  others  in  the  southern  hemisphere ;  our 
long  legged  arboricole  genus  Dendrocygna  belongs  in  the  imme- 
diate vicinity,  while  the  domesticated  musk  duck,  Cairina  mos- 
chata,  is  not  far  removed.  Through  such  forms  as  these  we  are 
brought  directly  among  the  ducks  proper."  [Key,  1903.  p.  897] 
There  are  a  number  of  other  authorities  holding  opinions  similar 
to  those  cited  above. 

Skull.  Judging  from  the  skulls  of  Branta,  Anser,  and  Chen,  it 
is  evident  at  a  glance  that  this  part  of  the  osseous  system  among 
the  geese  is  almost  identically  the  same  in  structure  and  character 
as  the  skull  as  found  among  the  ordinary  genera  of  ducks.  For 
example,  there  is  no  greater  difference  between  the  skulls  of 
Branta    canadensis    hutchinsii    and    Netta    rufina. 
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than  there  is  between  the  latter  and  the  skull  of  Somateria 
V  .  n  i  g"  r  a  .  Among  the  geese,  as  a  rule,  the  mandibles,  although 
having-  very  mrich  the  same  shape  as  we  find  them  in  N  e  1 1  a  , 
are  relatively  as  well  as  actually  shorter  (proportionately)  and  less 
wide,  depending  upon  the  size  of  the  species  of  goose.  On  the  other 
hand,  the  cranial  capacity  of  the  Anserinae  is  comparatively  larger 
than  it  is  among  ordinary  Anatinae,  and  the  superior  interorbital 
space  is  wider,  as  are  also  the  descending  processes  of  the  lacrymal 
bones  in  the  anteroposterior  direction.  If  we  take  the  characters 
at  the  base  of  the  skull  in  Netta  rufina,  and  compare  them, 
character  by  character,  with  the  corresponding  ones  at  the  base  of 
the  skull  of  a  specimen  of  Branta  canadensis,  we  will  at 
once  discover  that  they  are  essentially  repeated  in  the  latter,  and 
that  in  every  detail.     In    A  n  s  e  r   a  1  b  i  f  r  o  n  s   and  in   Chen   h  . 

nivalis    we  find  the  inferior  surface  of 
the  superior   mandil)le   powerfully   marked 
with  either  ridges,  or  as  in  the  latter  with 
a   laterolongitudinal   row  upon   either   side 
of  raised  osseous  tubercles,  corresponding 
with  the  elevations  and  depressions  occur- 
ring in  the  horny  theca  which  during  life 
cover  the  roof  of  this,  the  anterior  part  of 
the  mouth.     Geese  of  the  genera   we  are 
Fig.  3 4  Posterior  view  cf  skull    examining,  liavc  all  the  bones  of  the  skull 
hutchinsii;   mandible   re-    somcwhat    thickened,    strong    and    dense; 
moved.     Natural  size.    Sam.e    niarkcdlv  more  SO  than  we  find  the  skulls 

specimen  as  figure  33  et  seq.  ..." 

ot  ordmar}-  American  Anatinae  to  be. 
They  are  all  typically  desmognathous.  The  characters  of  the  skull 
as  they  are  seen  among  the  smaller  of  our  American  geese  are  well 
exeinplified  in   B  r  a  n  t  a   c  .   h  u  t  c  h  i  n  s  i  i . 

I  present  four  figures  of  a  skull  of  this  species,  giving  the  four 
]Drincipal  views  the  size  of  nature.  V'iewing  it  from  the  side,  we 
find  a  superior  osseous  mandible  of  the  form  practically  agreeing 
with,  but  much  shorter  than  in,  ducks  and  geese  generally.  We 
note  here  also  that  a  partial  septum  narium  is  present,  which  is 
absent  in  Mergus  and  not  a  constant  character  among  the  others. 

The  lacrymal  has  the  broad  descending  process,  but  not  so  enor- 
mously expandi;d  as  we  find  it  in  the  swans  and  in  Clangula. 
It  will  also  be  noted  how  this  tends  to  approach  the  sphenotic  process 
of  the  opposite  side  of  the  orbit,  which,  in  Clangula,  it  nearly 
succeeds  in  meeting. 


CSTEOLOGY    OF   BIRDS 


309 


Again,  the  condition  of  tlie  interorbital  septum  as  it  is  generally 
formed  among-  the  ducks  and  geese  is  well  exemplified  in  this 
goose.  Fenestrae  occur  in  the  region  of  the  exit  of  the  first  pair  of 
nerves,  but  the  center  of  the  plate  is  impervious.  Attention  is  in- 
vited, too,  to  the  form  of  the  palatine,  quadrate,  and  pterygoid  on 
this  lateral  view. 

The  crotaphyte  fossa  is  small  and  inconspicuous,  and  confined 
entirely  to  the  side  of  the  head.     As  in  all  Anatidae,  the  entrance 


Fig.  35  Skull  of  Cranta  canadensis  hutchinsii;  from  above.  Same 
specimen   as  figures  33   and   34.      Natural  size 

Fig.  36  Skull  of  Branta  canadensis  hutchinsii  ;  basal  view  with  man- 
dible removed.      Natural   size.      Same  specimen    as   figures   33,   34   and   35 


to  the  auricular  chamber  is  thoroughly  walled  about  with  bone,  with- 
out presenting  any  flaring  winglike  extensions  we  sometimes  see 
in  birds. 

The  unusual  size  of  the  brain  case  in  the  Hutchins  goose  is,  per- 
haps, better  appreciated  upon  a  direct  posterior  view  than  it  is  here 
on  our  lateral  one.  Comparatively  speaking,  it  is  far  above,  I  think, 
the  average  for  a  bird  of  its  size. 
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Still  regarding  this  skull  from  the  aspect  presented,  and  to  make 

some  of  its  characters  still  inore  evi- 
dent 1)}'  contrast,  we  will  place  it  be- 
side the  skull  of  Mergus,  already 
described  in  the  early  part  of  this 
paper.  We  note  the  difference  in  the 
form  of  the  bill;  the  presence  of  the 
craniofacial  line  in  the  goose,  while 
it  is  absent  in  the  Merganser.  Both* 
have  the  narrow  depressions  along 
the  margins  of  the  orbits  for  the 
nasal  glands,  but  posterior  to  this  the 
goose  has  the  domelike  vault  of  the 
cranmm  so  characteristic  of  the  more 
highly  organized  types  of  the  Anati- 
dae,  while  we  see  that  this  region  in 
the  Merganser  is  much  flattened. 

Regarding  the  skull  from  the 
under  side,  we  are  particularly  to  note 
the  difference  in  form  of  the  maxil- 
lopalatines,  the  palatine  bodies,  and 
the  pterygoids. 

As  a  rule,  in  the  skull  of  geese  the 
osseous  mandibles  vary  in  length,  but 
are  always  broad  and  of  a  lamellar 
structure;  the  lacrymof rental  suture 
is  obliterated ;  a  descending  process  of 
the  lacrymal  is  much  expanded,  with 

■'  '    •  its  flat  surface  directed  outward ;  the 

mastoidal    head   of   quadrate    double ; 
■ '  -  Irochleae  of  mandibular  foot  of  quad- 

rate   with     their    long    axes     placed 

Fig.  37  Right  lateral  view  of   the    nearly  at  right  auglcs  with  the  long 

skull    of    Branta    canadensis,  ^^j^   '^^     ^j^^     ^j^^^lj        maxillopalatinCS 
Mandible       removed.        Natural    size.  .  .  . 
^.       Drawn    by    the     author     from     a  fuSC    in    the    median    line    for   their    en- 
specimen  in  his  own  collection,  now  ^jj.^    jgngths,    no   postcrior    proccsscs, 

in   the   State   Museum;    the   goose  hav-  '^  .  ,  ,  .     , 

ing  been  shot  by  him  on  the  Platte    and    the    pterygoids    short.    Straight, 
river,     Fort    Fctterman,     Wyoming,    j^j^^j  ,-,-mch  larger  anteriorly  than  they 

1880  ,   •  •     1      .      •.• 

/  arc  at  their  proximal  extremities. 

From  a  consideration  of  the  skull  of  the  ordinary  goose  we  are 

naturally  led  to  an  examination  of  that  part  of  the  skeleton  in  the 

"  tree  ducks."    To  this  end  I  have  carefully  comoared  the  cranium ; 
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the  lower  mandible;  and  some  of  the  ossifications  of  the  sense  organs 
of  D  e  n  d  r  o  c  y  g  n  a  a  u  t  u  m  n  a  1  i  s  with  the  corresponding  parts 
as  they  are  found  in  the  geese  (Anser,  Chen,  and  Branta)  ;  in 
swans  of  the  genus  Olor,  and  in  a 
variety  of  species  of  ducks.  Among 
the  ducks  the  skull  of  Dendrocygna 
approaches  most  closely  the  teals  and 
the  Mallard  (Anas)  ;  and  especially 
does  it  come  near  the  last  named 
fowl.  But  the  skull  of  the  Mallard 
and  the  skull  of  the  Trumpeter  swan 
(O.  buccinator)  are,  apart 
from  the  difference  in  size,  almost 
identically  alike  in  character.  In  the 
lower  jaws  of  the  geese  I  note  that 
the  backward  extending  articular 
processes  are  quite  spiculiform  and 
but  very  moderately  turned  upward, 
while  in  Dendrocygna  in  common 
with  Olor,  mallards  and  teals  (and 
other  ducks)  these  processes  are 
abruptly  turned  upward  at  right 
angles,  and  although  similarly  flat- 
tened from  side  to  side,  and  markedly 
broader   from  before,  backward,   ter- 

4 

minating,  as  usual,  in  a  sharp  point. 
[Compare  figures  of  skulls  of  Branta 
and  Spatula.]  There  is,  however, 
one  very  striking  character  in  the 
skull  of  Dendrocygna  not  possessed 
by  any  other  genus  of  anserine  birds 
with  which  I  am  at  present  ac- 
quainted ;  and  this  is  the  meeting  and- 
complete  bony  union  of  the  apex  of 
the  inferoposterior  extending  part  of 
the  lacrymal  and  the  distal  extremity 
of  the  squamosal  apophysis.  This 
condition  completes  the  bony  ring 
surrounding  either  orbit,  precisely  as 

we  see  it  in  some  parrots  and  a  few  other  birds.  The  approach 
towards  each  other  of  the  tips  of  these  processes  is  quite  close  in 
either  the  Mallard  or  the  Trumpeter  swan,  though  alv/ays  a  con- 


^lE.' 


Fig.  38  Superior  view  of  the  skull 
of  Branta  canadensis.  Man- 
dible removed.  Natural  size.  (^. 
Same  specimen  as  shown  in  figure 
37.      Drawn   by   the  author 
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siderable  interval  exists.  But  this  interval  is  by  no  means  as 
marked  as  it  is,  comparatively  speaking,  in  either  the  geese  or  in 
many  ducks,  as  for  example  Netta  rufina,  the  eiders,  and 
others.  In  the  Blue-winged  teal  (  O  .  d  i  s  c  o  r  s  )  the  interval  is 
by  no  means  great,  while  in  C  1  a  n  g  u  1  a  i  s  1  a  n  d  i  c  a  ,  owing 
to  the  unusual  length  of  the  lower  limb  of  the  lacrymal,  the 
interval  in  question  is  even  still  less. 

Fig.  39 


Fig.  40 


Fig.'  39  Right  lateral  view  of  skull  of  D  e  n  d  r  o  c  y  g  n  a  a  u  t  u  m  n  a  1  i  s  .  [U.  S. 
Nat.    Mus.    Collec.    no.    1491]       From   a   photograph   by   the   author;    somewhat   reduced 

Fig.  40  Right  lateral  view  of  the  pelvis,  portion  of  vertebral  column  and  ribs.  From 
the    same    specimen ;    reduction    the   same 


In  Dendrocygna  there  appears  to  be  a  special  little  process  di- 
rected backward  from  the  inferoposterior  part  of  either  quadrate, 
that  is  absent  in  Olor,  Anas  and  Branta ;  and  in  Dendrocygna,  too, 
the  median,  anterosuperior  part  of  the  mesethmoid  is  not  produced 
forward  as  it  is  in  Anas  p  1  a  t  y  r  h  y  n  c  h  o  s  ,  but  stops  ab- 
ruptly at  the  craniofacial  hinge  beneath.  This  is  doubtless  due  to 
the  greater  elongation  of  the  skull  in  the  Mallard,  and,  at  the  best, 
the  character  is  a  very  trivial  one,  as  is  also  the  process  on  the  quad- 
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rate  just  mentioned  above.  Apart  from*  such  trivial  characters  as 
these,  however,  and  the  completed  orbital  rings,  the  skull  of 
D  e  n  d  r  o  c  y  g'  n  a  a  u  t  u  m  n  a  1  i  s  might  answer  for  any  ordi- 
nary duck  of  the  genus  Anas,  and  does  in  reality  essentially  repeat 
the  characters  as  found  in  the  skull  of  such  a  species  as  the  com- 
mon Mallard.  And,  as  has  already  been  said  above,  the  skeleton  of 
the  lower  jaw  of  Dendrocygna,  apart  from  the  difference  in  size 
(or  rather  in  length),  is  absolutely  identical  in  character  when 
compared  with  the  mandible  of  the  duck  just  named.  The  differ- 
ence in  length  amounts  to  1.5  centimeters  in  favor  of  the  Mallard. 
At  the  present  writing  I  have  but  few  skulls  of  foreign  geese  at 
hand,  but  among  these  occur  specimens  (  ?  male  and  female)  of 
the  species  known  as    C  h  1  o  e  p  h  a  g  a    p  o  1  i  o  c  e  p  h  a  1  a    of  the 


Fig.  41  Right  lateral  view  of  the  skull  of  Chloephaga  poliocephala.  ^. 
Drawn  natural  size  by  the  author  from  a  specimen  collected  in  the  Strait  of  Magellan 
by  Thomas  II.  .Streets,  United  States  Navy.  /,  lacrymal ;  inxp,  ma.xillopalatine;  v, 
vomer;    p!,    palatine;    pt,    pterygoid 


Straits  of  Magellan.  In  general  form  these  skulls  differ  consider- 
ably from  the  skulls  of  our'Bernicla  or  Branta,  as  they  are  now 
known,  and  rather  seem  to  slightly  approach  the  skulls  of  some 
of  the  ducks  in  certain  characteristics. 

Viewed  from  above,  we  find  the  supraorbital  glandular  depres- 
sions unusually  well  marked  for  an  anserine  bird,  and  they  are 
separated  in  the  median  line  by  about  3  millimeters ;  being  rather 
more  than  this  in  the  female  specimen. 

A  lacrymal  bone  has,  in  each  instance,  almost  completely  an- 
chylosed  with  the  frontal  and  nasal  of  the  same  side ;  and  at  the 
lower  extremity  of  this  bone  we  find  an  ossicle  similar  in  every 
respect  to  the  one  I  described  as  occurring  in  the  skull  of  L  a  r  u  s 
argentatus.  This  little  bone  shows  well  in  the  figure,  extend- 
ing backward  from  the  lower  expanded  portion  of  the  lacrymal. 
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Both  of  these  skulls  have  a  foramen  on  either  side  of  the  ,upra- 
occipital  prominence,  the  pair  being  much  larger  in  the  large  skull 

tlian  they  are  in  the  other.  I  have  elsewhere 
pointed  out  that  these  apertures  may  exist  as 
extensive  vacuities,  or  be  altogether  absent  in 
the  same  species  of  duck  or  goose. 

They  constitute  by  no  means  a  constant 
character  for  the  same  species  of  any  of  the 
group,  so  far  as  my  observations  go;  and, 
indeed,  in  the  same  skull  the  foramen  may 
be  present  on  one  side  and  absent  on  the 
other. 

The  pterygoids  and  the  basipterygoidal 
facets  are  here,  as  we  find  them  among  the 
anserine  birds  generally,  and  the  articulation 
of  the  heads  of  the  former  with  the  proximal 
ends  of  the  palatines  is  the  same. 

As  in  the  members  of  its  group,  too,  we 
find  the  vomer  to  be  an  oblong  lamina  of  bone 
placed  vertically,  with  its  forward  projecting 
spine,  from  the  anterosuperior  angle,  resting 
on  the  osseous  median  mass  representing  the 
fused  maxillopalatine  elements  in  front  of  it. 

Skeleton  of  the  tongue  in  the  geese.     As 

compared  with  the  hyoid  as   found  in  other 

"    birds,    the    chief    peculiarity    here    is     in    the 

form  of  the  glossohyal,  it  being  very  broad 


and  of  an  oblong-oval  outline,  three  times  as 
long  as  wide.  It  is  somewhat  concaved  on 
its  dorsum,  and  correspondingly  convexed 
ventrad.  Anteriorly,  this  bone  of  the  arch 
terminates  in  an  elongated  cartilaginous  tip 
[sec  fig.  42,  a],  while  upon  the  ventral  aspect 
behind  may  be  seen  the  evidences  of  the 
coalesced  ceratohyals.  The  first  and  second 
basibranchials  have  united  firmly  to  form  one 
single  piece.  At  the  fore  end  of  this,  osseous 
lips  are  found,  one  superior  to  the  other  with 
a  verticoconcave  surface  between  them  to  ar- 
ticulate with  the  glossohyal. 

The  first  basibranchial  is  of  a  triangular  outline,  and  somewhat 
compressed    from    above    downward ;    the    second,   about   equal    in 


Fig.  42  Hyoid  bones  of 
a  goose,  Branta  cana- 
densis; dorsal  view,  nat- 
ural size,  a,  the  anteriorcar- 
tilaginous  tip  of  the  glosso- 
hyal {b)  ;  c,  first  basibran- 
chial; d,  second  basibran- 
chial; e,  ceratobranchial ;  f, 
epibranchial.  Drawn  by 
the  author  from  a  speci- 
men in  his  own  collection, 
now  in  the  New  York  State 
Museum 
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length  to  the  first,  is  peg-shaped,  being-  bluntly  pointed  behind. 
As  a  whole,  the  thyrohyals  curl  up  slig-htly  at  their  distal  extrem- 
ities, but  this  is  confined  to  their  cpibranchial  elements,  while  the 
longer  and  nearly  straight  ceratohranchial  elements  (/  and  e)  are 
strong  subcylindrical  rodlets  of  bone,  almost  devoid  of  any 
curvature. 

TRUNK  SKELETON  OF  THE  ANSERINAE 

If  we  take  the  spinal  column  of  B  r  a  n  t  a  canadensis  as  aik 
example,  the  vertebrae  composing  it  are  seen  to  be  strong  and  well 
developed  throughout  the  chain.  Apart  from  their  greater  size, 
even  when  compared  with  the  vertebrae  of  the  largest  ducks,  they 
have  nevertheless  numerous  characters  enjoyed  in  common  with  the 
vertebral  bones  as  found  in  those  fowls.  But  they  vary  in  number 
for  the  different  regions  of  the  spine,  when  thus  compared  with 
the  Anatinae,  and  for  the  most  part,  and  in  agreement  with  the 
major  portion  of  the  cranium,  this  division  of  the  skeleton  is  very 
thoroughly  pneumatic.  This  does  not  apply,  however,  to  the  free 
caudal  vertebrae  and  the  pygostyle  of  the  wild  goose,  for  those 
bones  are  entirely  lacking  in  pneumaticity.  I  have  already  given  a 
table  [p.  285]  comparing  the  number  of  vertebrae  in  the  various 
regions  of  the  spine  in  several  species  of  ducks.  In  the  subjoined 
table  I  have  prepared  a  similar  one  for  the  geese. 

From  this  it  will  be  seen  that  Branta  canadensis  has  the 
same  number  of  vertebrae  in  its  spinal  column  as  certain  species  of 
Chen  and  Anser,  that  is  up  to  the  point  where  the  chain  begins 
to  be  inclosed  by  the  pelvic  bones.  Through  this  region  it  gains 
two  vertebrae,  and  this  gain  is  retained  to  the  end  of  the  column. 

Chen  and  Anser  agree  in  the  number  of  vertebrae  in  their  spines, 
ihe  only  difference  being  a  slight  one  due  to  the  ribs  on  the  20th 
vertebrae  connecting  with  the  sternum  in  the  case  of  Anser 
a  lb  i  f ro  n  s . 


TABLE    SHOWING    NUMBER    OF    VERTEBRAE    IX    GEESE 


SPECIES 


Branta  canadensis 
Chen     hyperborea 

nivalis 

Anser  albifrons. .  . 


Number  of 
vertebrae 
in  cervical 
region  with- 
out'free 
ribs 


18 

18 
18 


Vertebrae 
that  bear 

free  ribs  not 
reaching 

the  sternum 


igthand  20th 

19th  and  20th 
19th 


Dorsal 
vertebrae 
(inclusive) 


21st  to    24th 

2ist  to   24th 
20th  to   24th 


Vertebrae 
consolida- 
ted with  the 

pelvis 
(inclusive') 


2Sth    to    43d 

2Sth   to   41st 
25th   to   41st 


Free  caudal 

vertebrae 

(to    which 

pygostyle 

is  to   be 

added) 


44th  to  49th 

42d    to   47th 
42d    to   47th 
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I  can  not  safely  use  for  a  description  of  its  spinal  column  the 
imperfect  skeleton  I  have  at  hand  of  Dendrocygna 
a  u  t  u  ni  n  a  1  i  s  .  Doubtless  some  of  the  vertebrae  have  been  lost 
from  it.  There  arc  but  i6  belonging  to  the  cervical  region,  but  this 
may  be  one,  or  at  the  most,  /rco  short  of  the  number  possessed  in 
life.  In  the  cervicodorsal  portion  of  the  skeleton,  as  seen  in  this 
particular  specimen  {see  fig.  40],  the  leading  vertebra  has  a  rather 
long  pair  of  ribs  that  support  uncinate  processes.  This  vertebra  is 
followed  by  five  true  dorsals,  the  vertebral  ribs  of  which  connect 
with  the  sternum  by  means  of  haemapophyses.  This  arrangement 
agrees  with  Branta  and  Chen.  Sixteen  vertebrae  seem  to  be 
grasped  by  the  pelvic  bones,  or  one  less  than  I  find  in  either  Anser 
or  Chen,  but  agreeing  in  this  particular  with  not  a  few  genera  of 
ducks.  Probably  Dendrocygna  has  5  or  6  free  caudal  vertebrae  in 
its  tail  skeleton,  with  the  pygostyle,  but  these,  all  save  three,  have 
been  lost  in  the  specimen  now  at  hand. 

Turning  again  to  the  spinal  column  of  Branta  canadensis, 
I  find  in  the  case  of  the  atlas  that  the  cup  for  the  occipital  condyle 
is  deeply  notched  above,  and  the  lateral  vertebral  canals  are  en- 
tirely surrounded  by  bone ;  this  is  likewise  the  case  in  Dendrocygna 
and  Chen,  but  the  span  across  the  notch  upon  either  side  in  Anser 
albi  f  rons  is  extremely  feeble.  In  all  geese  and  the  tree  ducks 
the  lateral  vertebral  canals  of  the  axis  are  more  or  less  completely 
arched  over  with  bone,  and  in  Branta  the  parial  parapophysial 
spines  of  this  vertebra  are  quite  conspicuously  developed,  being 
less  so  in  the  smaller  geese,  and  still  less  so  in  Dendrocygna.  A 
very  low  neural  spine  is  present  in  the  case  of  the  Canada  goose, 
while  the  haemal  one  is  pronounced.  From  the  3d  to  the  14th 
vertebrae  inclusive  in  the  spine  of  Branta  there  is  found  the  carotid 
Cc.nal ;  it  being  for  the  most  part  shallow,  and  entirely  open 
throughout  its  course.  The  lateral  canals  in  this  region  are  long 
and  entirely  shielded  over  by  bone ;  they  materially  shorten  in  the 
I5th-i8th  vertebra,  after  which  free  ribs  occur.  In  the  mid  cervical 
region  of  the  neck  of  this  goose  the  vertebrae  are  not  much  elon- 
gated, and,  as  a  rule,  the  outstanding  processes  are  but  inconspicu- 
ously developed.  This  applies  especially  to  the  neural  spines,  the 
pre-  and  postzygapophyses,  and  the  parapophyses,  whereas  the 
haemal  spines  are  hardly  present  at  all,  being  only  noticeable  in  any 
degree  in  the  15th,  i6th  and  17th  vertebrae,  where  the  postzyga- 
pophyses are  rather  better  elongated.  In  Chen,  11  vertebrae,  at 
most,   assist   in   forming  the  carotid   canal,   while  in   Dendrocygna 
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there  seem  to  be  but  lo,  as  is  the  case  in  some  clucks.    Throughout 
the  entire  cervicodorsal   reg"ion  of  the  spine  in  Branta  the  neural 
canal  is  small  and  subcylindrical  in  form,  and  this  holds  true  for 
other  forms  we  now  have  under  consideration  here.     Viewing  the 
thoracic  skelet(.>n  of  B  r  a  n  t  a    canadensis    upon  direct  lateral 
aspect,  it  is  to  be  observed  that  the  dorsal  vertebrae  when  thus  ar- 
ticulated    ill     silu     are     very     closely     interlocked     indeed ;     their 
neural  spines  are  not  lofty  and  are  much  elongated,  with  many  long 
osseous  spiculae  interlacing  among  them,  as  well  as  strapping  to- 
gether the  broad  transverse  processes.     The  centra  are  large  and 
strong,   being  somewhat   transversely   compressed,   except   at   their 
articular  ends,  which  are  broad  and  enlarged.     Low,  feebly  devel- 
oped haemal  spines  are  present,  v/hile  the  articular  facets  for  the 
ribs   are   well   concaved   and   constitute   marked    features   of  these 
vertebrae.     Although  of  some  length  the  first  pair  of  free  ribs  lack 
epipleural   appendages;   the   second   and    longer   pair   of    free    ribs 
possess  them,  though  they  are  small,  and  as  in  case  of  all  the  rest 
of  the  series,   firmly  coossified  with  the  rib.     They   are   thin  and 
flattish  on  all  four  dorsal  ones,  and  in  any  case  do  not  quite  fully 
overlap  the  rib  next  behind  them.    The  anterior  pelvic  rib  possesses 
a  semiaborted  epipleural  process  also,  but  all  the  other  pelvic  ones 
lack  tliem.     Of  these  last  there  are  four  pairs,  and,  studied  upon 
this  lateral  aspect,  they  are  seen  to  become  more  and  more  slender 
as  we  pass   from  before,  backward.     They  are  curiously  bent   in 
front  of  the  pelvic  acetabulum,  indeed  the  ultimate  rib  is  a  mere 
wirelike  rod  of  bone  as  it  were,  that  for  its  vertebral  moiety  passes 
very  close  to  the  lower  border  of  the  pubic  element  of  the  pelvis ; 
is  in  intimate  contact  with  the  propubic  process ;  then  goes  across 
as  a  thread  of  bone,  to  merge  by  its  thoracic  end  with  the  nether 
aspect  of  the  ilium  near  the  vertebra  to  which  it  belongs.    All  these 
ribs,  both  dorsal  and  pelvic,  articulate  below  Avith  well  developed 
costal  ribs,  the  last  pair  of  which  are  "  floating "  ones,  and  come 
nowhere  near  the   sternal  border.     These   sternal  ribs,  or  at  least 
the  first  five  pairs  of  them,  are  highly  pneumatic,  having  their  distal 
ends  gradually  enlarged,  and  much  compressed  from  side  to  side, 
the    reverse   being   the    case    with    their   sternal    extremities,    that 
is,  in  so  far  as  their  flattening  is  concerned.     Thus  it  will  be  seen 
that    Branta    canadensis    has  fii'e  pairs  of  pelvic  ribs,  while 
I   find   that   Anser    albifrons    has   but   four,    and    Chen   and 
Dendrocygna  still  fewer,  having  each  but  three  pairs. 
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Aside  from  the  fact  that  the  number  of  vertebrae  in  the  pelvic 
sacra  vary  in  Branta,  Anser  and  Chen,  the  pelves  in  these  three 
genera  of  geese  exhibit  essentially  the  same  general,  and  in  nearly 
all  instances  the  same  special  characters.  There  is  very  little  dif- 
ference between  the  pelvis  of  Anser  and  the  pelvis  of  Qien,  and  in 
Branta  the  main  difference  is  that  the  bone  is  comparatively  longer 
for  its  width.  When  considering  the  skeletons  of  loons,  grebes, 
mergansers,  ducks,  geese  and  swans,  I  am  inclined  to  think  that 
the  greater  the  number  of  cervicodorsal  vertebrae,  associated  with 
the  longer  and  narrower  pelvis  in  any  of  these  forms,  the  greater 
is  the  indication  that  the  species  so  organized  occupy  the  lower 
planes  in  the  scale  of  development. 

Viewing  the  pelins  of  Branta  canadensis  from  above  it  is 
to  be  noted  that  it  has  a  length  of  about  17.5  centimeters.  Its  nar- 
rowest point  is  just  a  little  beyond  the  acetabulae  where  the  bone 
measures  across  but  3  centimeters ;  while  from  one  antitrochanter  to 
the  other  it  has  a  width  of  5.5  centimeters;  its  widest  transverse 
diameter  being  9  centimeters,  it  being  an  interpubic  style  one,  meas- 
ured at  points,  on  either  side,  opposite  the  posterior  third  of  the 
obturator  space.  The  preacetabular  region  of  this  pelvis  is  very 
considerably  shorter  than  the  postacetabular  part,  and,  as  I  have 
just  shown,  much  narrower.  In  front,  the  ilia  are  rounded  and 
narrowly  emarginated ;  in  the  median  line  they  completely  close  over 
the  neural  canals,  and  for  their  middle  thirds  they  are  in  contact. 
Even  posteriorly  the  neural  canals  have  not  the  barest  semblance 
of  any  opening.  For  the  most  part  the  external  surface  of  either 
ilium  faces  directly  outward,  but  the  anteroexternal  surface  of 
these  bones  gradually  comes  to  look  directly  upward,  as  in  this 
locality  the  ilia  spread  out  to  cover  the  heads  of  the  ribs  and  the 
diapophyses  of  the  vertebrae.  Upon  this  aspect  of  the  pelvis  the 
outjutting  of  the  acetabulae  is  very  conspicuous,  while  the  hinder 
thirds  of  the  ischia  come  plainly  into  view.  Here,  in  this  postace- 
tabular region  of  the  bone,  it  will  be  observed  that,  save  their  pos- 
terior thirds,  the  ilia  are  very  narrow,  and  that  the  main  central 
part  of  the  surface  is  furnished  by  the  large  pelvic  sacrum.  This 
gradually  narrows  from  before,  backward,  being  always  marked 
by  a  double  row  of  interdiapophysial  vertebral  foramina,  the  inner 
rows  being  only  open  posteriorly.  Instead  of  being  flat,  the  sacral 
surface  is  here  concaved,  especially  in  front  between  the  anti- 
trochanters.  Posteriorly,  the  ilia  project  beyond  the  distal  extrem- 
ity of  the  sacrum  for  about  half  a  centimeter.     Seen  upon  direct 
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lateral  view  the  pelvis  of  Branta  offers  a  number  of  points  of  in- 
terest for  examination.  Both  the  internal  and  external  rings  of  an 
acetabulum  are  circular  in  outline,  the  diameter  of  the  inner  one 
being  considerably  less  than  that  of  the  outer  one.  A  propubic 
spine  is  present,  and  the  ample  antitrochanter  faces  downward 
and  forward,  and  slightly  outward.  Much  of  the  lateral  surface 
of  the  bone  posterior  to  the  acetabulum  is  absorbed  by  the  enormous 
iscluac  foramen,  a  vacuity  of  oval  outline,  sharp  borders,  and  with 
a  length  of  6  centimeters,  and  an  average  width  of  i  centimeter. 
The  obturator  foramen  is  small  and  of  an  elliptical  outline,  and 
posteriorly  leads  into  the  obturator  space  by  a  very  narrow  strait. 
This  strait  may  practically  be  obliterated  in  Chen  and  Anser.  The 
obturator  space  is  greatly  elongated,  and  is  in  the  form  of  a  length- 
ened oval  of  nearly  uniform  width.  The  lower  margin  of  the 
iscliiuni  is  sharp,  but  its  posterior  fifth  is  moderately  produced 
downward,  and  has  its  edge  thickened  to  articulate  with  a  narrow, 
elongated  facet  on  the  upper  edge  of  the  pubic  style.  This  latter 
rod  of  bone  is  very  slender  as  it  bounds  the  obturator  space  beneath, 
though  it  begins  to  widen  slightly  as  it  approaches  its  ischial  ar- 
ticulation behind,  and  this  widening  gradually  increases  as  it  passes 
this  point,  when  its  free  posterior  extremity  makes  a  graceful  curve 
downward  and  inward,  to  terminate  in  a  broad,  transversely  com- 
pressed, paddle-shaped  end.  An  interval  of  2  centimeters  separates 
this  froni  its  fellow  of  the  opposite  side,  both  paddles  equally  pro- 
jecting to  some  extent  beyond  the  body  of  the  pelvis  posteriorly. 
The  hinder  pelvic  border  is  cut  squarely  across,  and  a  strongly  de- 
fined, deep  and  narrow  ilioischiac  notch  is  present,  separating  the 
distal  ends  of  the  ilium  and  ischium  of  either  side,  the  latter  bone 
being  here  rather  wider  than  the  first  mentioned  one.  Nothing  of 
very  marked  importance  characterizes  the  ventral  aspect  of  the 
pelvis  of  Branta.  At  the  narrow  forepart  the  seven  strong  pairs  of 
vertebral  diapophyses  fuse  completely  by  their  outer  extremities 
with  the  nether  surface  of  the  ilium  upon  either  side.  There  are 
but  six  of  these  osseous  beams  in  Chen  and  in  Anser,  but  apparently 
seven  again  in  the  peculiarly  formed  pelvis  of  Dendrocygna.  Pos- 
terior to  these  the  pelvis  is  narrow  and  deep,  but  gradually  widens 
as  we  pass  distad.  The  transverse  processes  of  the  nine  last  sacral 
vertebrae  are  thrown  out  as  braces  against  the  mesial  margins  of 
the  ilia ;  of  these  the  anterior  pair  are  the  longest  and  most  dis- 
tinctly individualized ;  but  after  them  they  gradually  shorten  and 
merge  with  the  nether  surface  of  the  sacral  roof,  until  the  ultimate 
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one  is  arrived  at,  and  it  has  the  aborted  character  of  a  caudal 
vertebra.  These  last  are  thoroughly  nonpneumatic  in  character, 
wilh  thick,  stumpy  neural  spines  and  an  almost  complete  absence  of 
haemal  ones.  On  the  first  caudal  vertebra  the  lateral  apophyses  are 
short  and  thick ;  to  be  somewhat  better  developed  on  the  second  one ; 
best  on  the  third ;  to  slightly  abort  again  on  the  fourth  and  fifth ; 
while  the  last  one,  or  the  sixth,  lacks  them  entirely.  I  find  the 
pygostyle  of  the  wild  goose  to  be  of  good  size,  it  being  a  thin,  sub- 
oblong  plate  of  bone,  that  is  thickened  and  longitudinally  grooved 
along  its  ventral  margin,  and  sharpened  along  its  dorsal  edge. 

Doubtless,  at  least  three  or  four,  or  maybe  more,  tail  vertebrae 
enter  into  its  composition.  The  last  two  caudals  of  A  n  s  e  r  a  1  - 
b  i  f  r  o  n  s  possess  bifurcated  haemal  processes ;  and  the  anteroin- 
ferior angle  of  the  pygostyle  in  both  Chen  and  Anser  is  similarly 
bifid.  In  the  former  genus  the  ilioischiac  notch  is  sharp  and  tri- 
angular, and  its  apex  may  be  bridged  over  so  as  to  create  a  minute 
foramen  in  advance  of  it.  Anser  has  this  notch  large,  and  nearly 
as  wide  as  long,  and  in  this  bird  the  ilia  extend  somewhat  further 
back  than  die  ischia,  the  very  reverse  of  what  we  iTnd  in  the  tree 
ducks.  Turning  to  the  pelvis  of  these  last  named  birds,  and 
regarding  the  bone  of  the  specimen  of  Dendrocygna 
a  u  t  u  m  n  a  1  i  s  at  hand,  one  is  at  first  struck  with  its  narrowness 
throughout ;  with  the  unusual  depth  of  its  lateral,  postacetabular 
walls ;  and  with,  as  it  were,  the  general  drooping  of  its  hinder 
moiety.  All  this  is  quite  unlike  what  we  find  in  the  pelves  of 
ordinary  geese,  or  even  in  any  of  the  ordinary  ducks,  as,  for  ex- 
ample, those  of  the  genus  Anas.  Agreeing  with  Chen,  Anser  and 
Branta  in  the  forepart  of  its  preacetabular  region,  the  first  difference 
is  seen  in  the  slight  perviousness  of  the  ilioneural  canals  behind.  A 
propiibic  spine  is  present  as  in  the  geese,  but  the  obturator  foramen, 
which  is  here  of  very  small  size,  tends  to  merge  completely  into  the 
obturator  space  [sec  fig.  40].  An  ischiadic  foramen  is  com- 
paratively much  smaller  than  in  the  true  Anserinae,  and  the  distal 
ends  of  the  long,  slender  pubic  rods  are  not  at  all  paddle-shaped 
as  in  Branta  and  the  smaller  geese.  Either  isehiuiii  has  its  pos- 
terior third  much  expanded,  and  its  distinctly  rounded  hinder 
margin  projects  distally  beyond  the  truncate  border  of  the  ilium 
above  it.  Agreeing  with  all  true  representatives  of  this  suborder, 
the  mesial  surface  of  either  ischium  is  longitudinally  marked  from 
one  end  to  the  other  by  a  raised  and  rounded  welt  of  bone,  that 
lends  great  strength  to  this  part  of  the  pelvis.     This  ridge  merges 
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into  the  pelvic  brim,  upon  either  side,  beneath  and  in  front  of  the 
acetabulum,  while  posteriorly  it  expands  to  be  lost  upon  the  general 
surface  of  the  ischium  behind.  When  seen  from  above,  on  the 
dorsal  aspect,  it  is  to  be  observed  that  the  sacrum  in  the  postacetabu- 
lar  area  has  a  broadish,  spindle-shaped  outline,  with  the  parial  rows 
of  the  foramina  in  it  very  minute.  For  its  posterior  fourth,  the 
outer  margins  of  the  sacrum  are  very  decidedly  separated  from  the 
mesial  borders  of  the  ilia  opposite  them.  The  last  "  sacral  vertebra  " 
exhibits  all  the  characters  of  the  first  caudal  one,  even  to  a  well  pro- 
nounced neural  spine  and  neural  canal.  The  three  leading  caudal 
vertebrae,  at  least,  are  devoid  of  haemal  spines,  and  their  transverse 
processes  are  short. 

I  now  pass  to  the  consideration  of  the  sternum  of  B  r  a  n  t  a 
canadensis.  Taking  it  first  upon  its  ventral  aspect,  it  is  to  be 
noted  that  its  general  form  is  oblong,  the  body  of  the  bone  being 
about  twice  as  long  as  it  is  wide,  it  having  an  average  width  of  about 
7.5  centimeters.  Its  anterior  border  is  thick  and  strong;  an  ample 
keel  is  developed ;  the  principal  muscular  line,  on  either  side,  passes 
parallel  to  this  between  outer  end  of  coracoidal  groove  and  the 
xiphoidal  fenestra.  It  is  very  distinct,  and  runs  down  to  the  inner 
side  of  the  "  notches  "  in  some  of  the  smaller  geese.  Posteriorly, 
the  sternum  of  Branta  is  one-notched  upon  either  side  of  the  carina. 
These  vacuities  are  of  great  size,  and  almost  amount  to  fenestrae, 
as  they  are  barely  open  behind.  The  lateral  xiphoidal  processes 
which  they  give  rise  to  are  long  and  narrow,  with  slightly  ex- 
panded ends,  and  with  a  moderate  curvature  inward.  Either  one 
of  them  is  longer  than  the  broad  mid  xiphoidal  projection,  which 
here  has  its  posteroexternal  angles  markedly  produced  lateralwise, 
and  its  posterior  borders  at  right  angles  to  the  plane  of  the  carina. 
The  keel  does  not  quite  extend  to  the  end  of  the  sternal  body  on 
this  mid  xiphoidal  process,  but  spreads  out  ujxDn  it,  merging  into 
the  general  surface.  Taking  the  bone  upon  lateral  view,  a  costal 
process  is  seen  to  be  long  in  its  anteroposterior  diameter,  low  and 
of  uniform  hig"ht,  with  a  strong  tendency  for  its  anterosuperior 
angle  to  be  produced  forward.  The  transversely  broad  costal 
border  faces  upward,  outward,  and  backward,  while  the  inter- 
articular  valleys  are  nearly  flat,  being  pierced  by  but  few  pneu- 
matic foramina.  These  last,  for  the  most  part,  are  congregated 
beneath  the  articular  facets  for  the  costal  ribs,  often  converting 
them  into  little  bridges  of  bone,  a  condition  well  shown  in  the 
sterna  of  Chen  and  Anser. 
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Of  moderate  depth,  the  long  triangular  keel  slopes  gradually 
away  from  before,  backward.  Its  lower  margin  is  of  some  thick- 
ness, and  for  the  most  part  nearly  straight,  only  slightly  curving 
upward,  anteriorly.  The  carinal  angle  is  nearly  a  right  angle,  and 
projects  hardly  at  all  beyond  the  sternal  body,  while  the  anterior 
margin  of  the  keel  above  it  is  sharp,  and  posterior  to  this  edge, 
superiorly,  a  considerable  thickening  takes  place,  which  adds  no 
little  strength  to  the  region.  A  large  subquadrilateral  manubrium  is 
developed,  it  being  a  transversely  compressed  platelet  of  bone,  placed 
mesially  just  below  the  capacious  and  united  costal  grooves.  Again, 
and  in  the  median  line  on  the  true  anterior  brim  of  the  sternal 
body,  is  found  another  process.  This  is  a  low  elevation,  longish 
transversely,  and  flat  on  top.  A  concavity  exists  at  this  site  in 
Dendrocygna,  which  is  likewise  the  case  in  this  species,  where  the 
conspicuous  manubrium  is  found  in  Branta. 

The  entire  dorsal  aspect  of  the  sternum  is  uniformly  and  quite 
profoundly  concaved,  it  being  most  profound  for  its  anterior  moiety. 
On  either  side,  within  the  anterior  brim,  occur  numerous  pneumatic 
foramina,  while  in  the  middle  line  a  very  conspicuous  pneumatic 
fossa  exists,  harboring  at  its  base  many  apertures,  the  main  central 
one  of  which  passes  directly  down  into  the  thickening  of  the  fore- 
part of  the  carina. 

These  last  mentioned  characters  hold  true  also  for  the  sterna  of 
Chen  and  Anser,  and  for  a  less  degree  in  Dendrocygna.  In  the 
two  first  mentioned  genera  the  sternal  manubrium  is  small  and 
peglike,  while  the  "  notches  "  of  the  xiphoid  are  far  more  open 
behind ;  but  otherwise  the  sternum  in  either  of  these  smaller  geese 
offers  almost  exactly  the  same  characters  as  are  presented  in  the 
sternum  of  Branta  canadensis.  Dendrocygna,  as  I  have 
already  said,  lacks  a  manubrium  on  its  sternum,'  while  the  more 
acute  carinal  angle  of  its  keel  projects  further  forward  than  it  does 
in  any  of  the  true  geese.  In  it,  too,  the  muscular  line  of  the  pectoral 
is  different,  for  it  is  very  distinct  for  its  entire  course.  Posteriorly, 
it  keeps  quite  clear  of  the  mesial  edge  of  the  xiphoidal  notch,  and 
curving  inward  it  comes  to  the  keel  before  the  latter  begins  to 
merge  with  the  surface  of  the  mid  xiphoidal  projection,  behind. 
Seen  from  in  front,  these  two  muscular  lines  have  the  appearance 
of  a  long  loop  on  the  ventral  aspect  of  the  bone. 

I  see  quite  as  much,  if  not  more,  duck  in  this  sternum  of  Den- 
drocygna autumnalis,  than  I  do  goose.  Some  ducks,  to 
be  sure,  possess  a  manubrium,  as,  for  example,  the  teals,  but  the 
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n.ajority  of  them  do  not,  as  is  the  case  in  the  eiders,  Netta  and 
many  olhers.  Again,  it  may  be  said  that  the  lateral  xiphoid  pro- 
cesses project  beyond  the  middle  one  as  in  the  geese;  but  this  is 
also  the  case  in  certain  ducks,  as  in  the  eiders,  Marila,  and  numer- 
ous others.  The  form  of  the  sternal  carina  in  Dendrocygna  is 
more  anatine  than  it  is  anserine,  when  compared  with  such  a  typical 
goose  as  Branta  canadensis. 

Pectoral  arch.  Limbs.  Apart  from  the  greater  size  of  these 
bones  in  most  geese,  they  have  the  same  general  characters  as  the 
corresponding  parts  of  the  skeleton,  as  they  have  been  described 
above  for  the  ducks. 

In  the  large  specimen  (J*)  of  Branta  canadensis  that  I 
killed  at  Fort  Fetterman,  Wyoming,  in  March  1880,  there  is  a 
big  and  powerful  fitrcula.  It  is  of  the  U-shaped  pattern ;  slightly 
compressed  in  the  transverse  direction ;  as  are  its  gradually  pointed, 
rather  vertically  deep,  free  clavicular  heads  also  flattened  from 
side  to  side.  From  these  ends  the  bone  loops  downward  and  gently 
backward,  becoming  more  and  more  subcylindrical  as  it  passes 
that  way.  At  the  median  point  of  fusion  below,  the  arch  is  some- 
what thickened,  but  the  hypocleidium  is  rudimentary,  and  may  be 
said  hardly  to  exist.  The  distal  points  of  the  superior  ends  are 
very  sharply  pointed,  but  the  processes  on  the  upper  borders,  further 
back,  and  seen  in  some  ducks,  are  here  hardly  noticeable.  These 
latter  are  better  seen  in  A  n  s  e  r  a  1  b  i  f  r  o  n  s  ,  where  they  are  quite 
distinct,  and  in  this  species  the  fork  of  the  furcular  arch  is  consid- 
erably broader  than  it  is  in  Branta,  while  the  mesial  surface  all  the 
way  round  is  flatter.  In  this  goose,  too,  the  bone  is  pneumatic,  a 
condition  that  does  not  appear  to  be  enjoyed  by  the  furcula  of 
Branta  canadensis.  Its  pneumaticity  is  even  better  marked 
in  the  clavicular  arch  of  C  h  e  n  h  y  p  e  r  b  o  r  e  a  nivalis,  where 
upon  the  external  aspects  of  the  laterally  compressed  clavicular 
heads  there  exists,  upon  either  side,  a  group  of  three  or  four  large 
foramina.  This  goose,  just  named,  has  an  os  furcula  more  like  that 
bone  as  it  occurs  in  Branta  canadensis  inasmuch  as  the 
form  of  its  arch  is  concerned,  being  considerably  less  spreading 
than  it  is  in  A  n  s  e  r  a  1  b  i  f  r  o  n  s  .  Its  mesial  surface  is  also 
very  flat,  becoming  locally  concaved  above  the  point  of  fusion,  and 
the  hypocleidium  is  even  more  rudimentary  than  it  is  in  Branta, 
in  fact  there  is  really  no  evi  lence  of  one  at  all. 

In  Dendrocygna  we  find  an  os  furcula  agreeing  best  with  that 
bone  as  it  occurs  in  A  user   albifrons,  but  better  still  with  the 
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fourchette  of  some  of  the  ducks.  In  it  the  free  clavicular  heads 
are  flattened  on  top,  and,  as  usual,  drawn  out  into  pointed  apexes 
posteriorly.  The  bone  is  completely  nonpneumatic,  and  its  supra- 
clavicular processes  pretty  well  developed.  It  is  of  the  broad  U- 
arch  variety,  being  found,  for  the  most  part,  in  a  plane  at  right 
angles  to  the  heads  of  the  clavicles.  These  last  are  laterally  com- 
pressed, as  is  the  whole  bone,  but  this  compression  gradually  comes 
to  be  anteroposterior  as  it  approaches  the  inferomesial  point,  where 
it  is  entirely  so.  At  the  back  of  this  region,  a  low,  diffused  tubercle 
may  be  seen,  the  barest  indication  of  an  hypocleidium.  In  B  r  a  n  t  a 
canadensis,  both  the  coracoid  and  the  scapula  are  pneumatic 
elements  of  the  shoulder  girdle.  The  former  is  a  very  stout  bone, 
with  tuberous  head;  strongly  developed  scapular  and  glenoidal 
processes;  a  shortish  shaft,  that  is  somewhat  compressed  in  the 
anteroposterior  direction,  and  marked  with  obliquotransverse  mus- 
cular lines  upon  its  hinder  aspect.  Below,  the  sternal  extremity 
is  much  expanded,  and  develops  a  big  facet  for  the  sternum.  The 
epicoracoidal  process  is  not  especially  distinct,  and  the  pneumatic 
foramina  for  the  bone  exist  principally  upon  its  superomesial  side, 
directly  beneath  the  overhanging  rim  of  the  tuberosity  of  the  sum- 
mit. A  great  valley  exists  here,  curving  downward  and  inward  to 
run  out  upon  the  extensive  transverse  scapular  process  below. 

A  scapula  presents  the  usual  ornithic  characters  of  the  bone,  hav- 
ing an  expanded  head ;  thick  for  its  anterior  moiety,  but  the  distal 
half  of  the  body  gradually  becoming  considerably  thinner;  the  entire 
bone  being  more  or  less  compressed  in  the  vertical  direction.  As 
a  whole  it  is  curved  both  in  the  transverse  and  vertical  planes,  the 
concavities  being  upon  the  nether  and  externolateral  aspects.  Its 
posterior  free  end  is  abruptly  truncated,  in  a  slightly  oblique  di- 
rection, so  little  so,  indeed,  that  it  gives  it  the  appearance  of  being 
nearly  square  across.  When  articulated,  in  situ,  with  the  coracoid, 
its  chord  makes  an  angle  with  the  longitudinal  axis  of  that  bone  of 
about  60°. 

Apart  from  the  bones  being  one  third  smaller  in  size,  the  coracoids 
and  scapulae  ofAnser  albifrons  exhibit  characters  that  are 
practically  identical  with  the  corresponding  ones  as  found  in 
Branta  canadensis.  These  two  elements  of  the  arch  are 
also  pneumatic  in  Anser,  and,  as  in  all  geese  and  ducks,  at  the 
outer  end  of  the  transverse  facet  upon  the  coracoid  for  the  scapula, 
there  is  a  well  marked,  circular  concavity,  intended  to  accommodate 
a  hemispherical  facet  just  within  the  glenoidal  process  on  the  head 
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of  the  scapula.    This  is  a  useful  character  in  identifying  these  bones 
in  fossil  anserine  birds,  generally. 

The  character  is  very  prominent  in  the  coracoids  of  Chen 
h  y  p  e  r  b  o  r  e  a  nivalis,  and  these  bones,  as  well  as  the  scap- 
ulae, are  highly  pneumatic  in  this  goose.  They  agree  with  A  user 
albifrons  in  nearly  all  i)articidars,  even  in  the  matter  of  size. 
Chen,  however,  has  a  slightly  longer  and  rather  more  pointed 
scapula,  and  below  the  scapular  process  of  the  coracoid,  there  is,  in 
Chen,  sometimes  an  indication  of  a  coracoidal  notch.  Both  coracoids 
and  scapulae  in  D  e  n  d  r  o  c  y  g  n  a  a  u  t  u  m  n  a  1  i  s  are  nonpneu- 
niatic,  and  the  bones  agree  better  with  the  ducks  than  they  do  with 
the  geese.  Either  scapulae  in  Dendrocygna  is  acutely  truncated, 
(from  within,  outward)  at  its  distal  end,  the  apex  terminating 
in  a  peculiar  little  rounded  nib.  The  blade  of  the  bone  is  very 
nearly  of  uniform  width,  and  presents  the  same  curves  that  it  does 
in   the  ireese. 

The  humerus  of  the  specimen  of  Branta  canadensis  that 
I  killed  in  Wyoming,  (and  already  referred  to  above)  has  a  length 
of  19.5  centimeters,  but  the  bone  in  a  disarticulated  skeleton  of 
this  species,  belonging  to  the  United  States  National  Museum,  is 
considerably  less,  as  the  entire  bone  is  proportionately  so.  In 
A  n  s  e  r  albifrons  the  humerus  has  a  length  of  about  15.2 
centimeters,  and  in  Chen  hyperborea  nivalis  about  15.9 
centimeters.  In  D  e  n  d  r  o  c  y  g'  n  a  a  u  t  u  m  n  a  1  i  s  it  measures 
but  9.7  centimeters.  Branta,  Anser  and  Chen  have  characters 
practically  agreeing  in  the  skeletons  of  their  pectoral  limbs,  any 
variation  seen  being  very  slight  indeed;  the  Ixjne  differs,  however, 
in  no  small  degree  from  the  humerus  figured  by  Beddard  in,  the 
Dictionary  of  Birds  [pt  2,  p.  439],  and  I  am  led  to  believe  that  that 
figure  must  have  been  made  from  the  humerus  of  a  domestic  goose. 

In  Branta  the  bone  is  light ;  highly  pneumatic,  and  its  subcyl- 
indrical  shaft  exhibits  the  usual  sigmoidal  curves,  while  the  nutrient 
foramen  at  its  middle  is  plainly  seen.  Both  proximal  and  distal 
ends  present  the  usual  ornithic  characters  found  in  this  skeletal 
segment  of  the  wing.  The  head  of  the  bone  is  largely  developed, 
and  of  a  subellipsoidal  convex  form ;  the  incisura  capitis  being  es- 
pecially well  marked^ ;  as  is  also  the  sulcus  anconcii  trans7'crsus. 
The  ulnar  tuberosity  is  powerfully  developed,  and  it  handsomely 
arches  over  a  deep  and  capacious  pneumatic  fossa,  at  the  upper 
and  inner  side  of  which  is  to  be  seen  the  large,  single,  subelliptical 

*  This  character   is   not    shown  in    Beddard's  figure   at   all. 
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pneumatic  foramen.  The  distal  part  of  the  ulnar  crest  is  continued 
slightly  past  the  pneumatic  fossa,  as  the  more  or  less  sharpened 
ridge  upon  this  aspect  of  the  bone.  The  radial  crest  is  low,  rather 
long,  and  bent  well  palmad.  Where  it  terminates  proximally, 
we  find  a  circumscribed  subcircular  concavity,  present  in  all  ordinary 
wild  geese,  that  represents  the  tuberculum  externum.  Upon  the 
whole,  the  expanded  proximal  end  of  the  bone  is  broad  from  above, 
downward,  an  1  its  extreme  part  is  somewhat  bent  in  the  anconal 
direction. 

At  its  distal  end,  the  ulnar  and  radial  tubercles  are  well  developed, 
and  the  ectepicondylar  process  practically  absent,  while  the  entepi- 
condylar  one  is  pretty  well  developed.  There  is  a  decided  fossa 
upon  the  anconal  aspect  of  the  bone  immediately  above  the  ulnar 
tubercle,  and  upon  the  other  side  of  this  end  of  the  bone  further 
above  the  tubercles,  there  is  another,  the  latter  being  intended  for 
muscular  insertion. 

All  these  characters  are  essentially  repeated  in  the  smaller  hu- 
merus of  Dendrocygna  autumnal  is,  though  here,  al- 
though we  find  the  pneumatic  fossa  relatively  quite  as  large  as  it 
is  in  the  geese,  the  pneumatic  foramen  is  reduced  to  a  mere  pin 
hole.  As  in  many  ducks  and  geese,  there  is  to  be  seen  upon  the 
entepicondylar  process  a  sharply  defined  little  concavity,  divided  in 
two  by  a  fine  bony  ridge;  another  just  like  it  occurs  in  the  corres- 
ponding locality  upon  the  radial  side  of  the  bone.  These  two  pit- 
lets  are,  to  some  extent,  distinctive  of  anserine  fowl,  and  I  have 
found  them  useful  in  identifying  the  humeri  of  fossil  birds  belong- 
ing to  that  group,  using  the  character  with  advantage  in  connection 
with  others. 

In  the  geese  and  in  the  tree  ducks  (Dendrocygna)  the  bones  of 
the  antibrachium  and  manus  are  completely  nonpneumatic,  and  they 
present,  in  the  main^  the  chaiacters  of  the  ducks,  already  described 
above.  In  Branta,  and  as  a  rule,  the  ulna  is  longer  than  the  radius, 
and  possesses  about  three  times  the  bulk  of  shaft.  Both  are  some- 
what bowed,  the  ulna  being  more  so  than  the  radius,  and  its  shaft 
faintly  shows  a  double  row  of  papillae,  to  which,  in  life,  are  attached 
the  quill  butts  of  the  secondary  feathers.  The  olecranon  process  is 
pretty  well  marked  at  the  proximal  extremity  of  the  ulna,  but  other- 
wise these  bones  are  not  peculiar,  and  present  the  usual  ornithic 
characters.  InAnser  albifrons  and  Chen  h.  nivalis 
we  find  these  same  characters,  but  it  may  be  as  well  to  note  that 
the  long  bones  of  the  antibrachium  in  the  latter  goose  are  at  least 
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a  centimeter  longer  than  they  are  in  the  former,  although  in  no  way 
increased  in  caliber. 

I  have  not  seen  the  radius  in  Dendrocygna  autumnalis, 
as  my  specimen  is  not  perfect  to  that  extent,  but  an  ulna  in  that 
bird  shows  the  olecranon  process  to  be  very  well  developed,  with  a 
small  pneumatic  foramen  immediately  be}X)nd  it,  toward  its  lower 
aspect.  Its  shaft  is  handsomely  bowed,  while  the  single  roiv  of 
papillae  are  not  especially  conspicuous.  Ulnare  and  radialc,  the 
two  usual  free  carpal  bones  of  the  wrist,  occur  in  all  these  birds, 
and  they  present  the  characters  most  commonly  seen  in  these  seg- 
n-ents  throughout  the  Class  Aves, 

The  carpomctacarpus  in  my  specimen  ofBranta  canadensis 
has  a  length  of  10.8  centimeters,  its  proximal  end  being  very  power- 
fully developed.  Its  main  shaft  is  straight,  being  flattened  at  the 
front,  and  at  the  sides.  The  medius  metacarpal,  nearly  three  fourths 
less  in  bulk,  is  also  flattened  and  slender.  It  extends  somewhat 
below  the  main  shaft.  Pollex  metacarpal  is  very  short;  jutting  out 
obliquely  from  the  proximal  end  of  the  bone.  Within  this,  upon 
the  anconal  side  of  the  head  of  the  shaft,  a  large  and  prominently 
distinct  tubercle  is  seen,  that  is  invariably  present  in  all  true  Anseres. 
An  ample  trochlea  is  formed  by  the  os  magnum,  or  rather  that  part 
of  the  bone  representing  it,  for  the  articulation  with  the  carpal 
segments.  The  proximal  and  expanded  phalanx  of  index  digit,  has 
a  length  of  4.5  centimeters,  and  is  unperforated,  though  very  thin, 
at  the  center  of  its  blade  portion.  The  spikelike  trihedral-shaped 
free  phalangeal  (terminal)  joints  are  large  and  long,  the  hinder 
border  in  the  distal  one  being  especially  sharp ;  while  its  extremity, 
as  well  as  that  of  the  pollex  digit,  appears  to  be  faceted  for  a  free 
claw.  These  are  found  in  many  ducks  and  geese,  and  I  am  in- 
clined to  believe  they  have  been  lost  in  the  specimens  now  under 
consideration,  (Branta,  Chen,  Anser  and  Dendrocygna).  The 
general  characters  of  the  phalanges  of  manus  agree  in  all  of  these 
forms,  and  upon  measurement  I  find  the  carpomctacarpus  of  C  h  e  n 
h  .  nivalis  to  have  a  length  of  8.8  centimeters,  and  the  prox- 
imal phalanx  of  index  digit  to  be  4  centimeters  long;  in  Anser 
a  1  b  i  f  r  o  n  s  the  corresponding  bones  measure  respectively  in 
length  8.4  centimeters  and  3.6  centimeters :  and  in  Dendro- 
cygna   a  u  t  u  mn  a  1  i  s  5.5  centim.eters  and  2.4  centimeters. 

Pelvic  hmb.  The  bones  of  this  extremity  in  P.  r  a  n  t  a 
canadensis  are  stout,  of  harmonious  proportions,  and  power- 
fully built.    Femur,  which  has  a  length  of  about  9  centimeters  has 
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a  short  subcylmdrical  shaft,  with  massive  extremities.  The  tro- 
chanter major  is,  transversely,  very  broad,  but  its  crest  does  not 
rise  above  the  extensive  articular  surface  on  the  summit  of  the 
bone.  This,  to  some  very  slight  extent,  however,  is  done  by  the 
sessile,  hemispherical  head,  which  presents  superiorly  a  shallow 
excavation  for  the  insertion  of  the  round  ligament.  Muscular  lines 
upon  the  shaft  are  not  especially  well  marked,  and  the  bone,  as  is 
the  case  with  the  skeleton  of  the  entire  pelvic  limb  in  the  goose,  is 
nonpneumatic,  as  are  also  those  of  Chen,  Anser  and  Dendrocygna. 

Distally,  the  condylar  end  o  f  the  femur  of  B  r  a  n  t  a  canaden- 
sis, is  even  larger  than  its  proximal  extremity.  The  external 
condyle  is  more  massive  and  at  the  same  time  lower  upon  the  shaft 
than  the  internal,  while  the  whole  has  a  decided  obliquity  in- 
ward. A  very  wide  intercondylar  valley  is  seen  both  in  front, 
and  to  a  lesser  extent  below ;  while  posteriorly  it  is  contracted. 
Upon  rhis  latter  aspect  a  well  excavated  popliteal  fossa  is  to  be 
observed.  On  their  hinder  aspects,  the  external  condyle  shows 
the  usual  fibular  cleft ;  and  the  internal  one  is  considerably  flat- 
tened. Both  are  rounded  and  a  little  prominent  in  front.  The 
usual  minor  excavations  and  tubercles  for  muscular  and  ligamentous 
attachments  are  present  at  their  most  common  sites  as  seen  in  other 
members  of  tlie  Class.  With  almost  iientically  the  same  characters, 
the  femur  in  A  n  s  e  r  a  1  b  i  f  r  o  n  s  has  a  length  of  7.3  centimeters  ; 
and  in  C  hen  h  .  nivalis  of  7.9  centimeters,  the  bone  in  the 
latter  being  more  like  the  femur  of  B.  canadensis  than  is  the 
lione  in  A  .  a  1  b  i  f  r  o  n  s  ,  where  the  intercondyloid  valley  is  pro- 
portionately deeper  and  narrower,  and  the  lines  and  borders  else- 
where rather  sharper,  including  the  more  prominent  anterior  tro- 
chanteric crest.  D  e  n  (1  r  o  c  y  g  n  a  a  u  t  u  m  n  a  1  i  s  has  a  femur 
with  a  length  of  about  5.3  centimeters,  it  having,  only  upon  a  smaller 
scale,  characters  common  to  many  of  the  ducks,  or  the  Anseres 
generally. 

If  any  of  these  geese  or  tree  ducks  have  patellae,  the  fact  is  not 
known  to  me,  for  they  either  do  not  possess  them,  or  else  they  have 
been  lost  in  all  the  specimens  at  hand.  I  am  very  strongly  in- 
clined to  believe  that  these  sesamoids  do  not  ossify  in  geese,  and 
probably  not  in  Dendrocygna.  The  tibiotarsns  of  B  r  a  n  t  a 
canadensis  has  a  total  length  of  about  7.3  centimeters.  Its 
shaft  is  straight,  subcylindrical,  and  somewhat  compressed  in  the 
anteroposterior  direction.  Standing  out  somewhat  boldly,  the 
cnemial  processes  hardly  come  down  upon  the  shaft  at  all,  while 
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they  extend  to  some  degree  above  the  articular  summit  of  the  bone. 
The  entocnemial  crest  is  the  more  prominent  of  the  two;  its  free 
border  being  sharp.  ( )n  the  other  hand,  the  ectocnemial  apophysis 
is  thickened,  and  is  found  in  the  transverse  plane.  It  descends  a 
little  lower  on  the  shaft,  but  is  less  lofty  in  proportion.  A  fibular 
ridge  of  3.5  centimeters  in  length  develops  on  the  side  of  the  shaft 
for  articulation  with  the  smaller  bone  of  the  leg.  Distally,  the 
condyles  of  the  tibio tarsus  are  of  good  size.  They  stand  in  parallel 
planes,  and  pretty  well  apart ;  the  whole  distal  end  of  the  bone 
having  a  pronounced  oblique  curvature  inward. 

An  anterolongitudinal  groove  marks  the  lower  fourth  of  the 
shaft;  it  being  transversely  spanned  below  by  a  strong  osseous 
bridge,  seen  in  so  many  birds. 

With  a  transversely  flattened  head,  the  fibula  in  B  r  a  n  t  a 
canadensis  becomes  greatly  reduced  in  size  below  its  articula- 
tion with  the  tibiotarsus.  At  about  the  junction  of  the  middle  and 
lower  thirds  of  the  shaft  of  the  latter,  the  two  bones  fuse  together, 
while  below  this  point  all  the  distal  moiety  of  the  fibula  is  plainly 
discernable,  even  including  its  enlarged  distal  end.  This  last  has 
an  anterolateral  position,  and  is  situated  opposite  the  bony  bridge 
that  spans  the  tendinal  channel  in  front. 

The  characters  of  these  leg  bones  as  here  given  for  Branta  are 
essentially  repeated  in  Anser  albifrons  and  Chen  h . 
nivalis  ;  the  former  having  a  tibiotarsus  of  12.6  centi- 
meters in  lengtli.  and  the  latter  one  of  15  centimeters. 

In  Dendrocygna  autumnal  is  this  entocnemial  crest  of 
the  tibiotarsus  is  very  sharp  and  thin,  while  the  bone  has  a  length 
of  about  10  centimeters.  In  Branta  canadensis  the  farso- 
mctatarsiis  has  a  straight  shaft,  with  its  faces  more  or  less  flattened; 
its  anterior  aspect  being  the  most  so.  Its  extremities  are  mas- 
sively developed ;  the  "  hypotarsus  "  being  bulky  though  not  ex- 
tending far  down  upon  the  shaft,  and  being  somewhat  compressed 
in  the  anteroposterior  direction.  Four  low  vertical  graduated 
ridges  give  rise  to  three  longitudinal  grooves  upon  its  posterior 
aspect  for  tendons.  There  is  also  one  long  perforation,  just  next 
to  the  internal  side  of  the  process,  w^hich  at  the  same  time  is  the 
longest.  This  form  of  the  hypotarsus  agrees  with  what  we  see 
in  Anser  and  Chen,  while  in  Dendrocygna  the  internal  groove 
comes  near  being  closed  over  by  a  lapping  of  the  sides  below. 

The  upper  part  of  the  groove  upon  the  anterior  aspect  of  the 
shaft  of  the  tarsometatarsus  in  Branta  is  deep ;  the  anteroposterior 
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perforations  at  its  base  (two  in  number)  being  minute,  and  the 
elongated  tubeicles  for  the  insertion  of  the  tibialis  anticus  muscle 
being  double.  Distally,  the  trochleae  are  powerfully  developed ; 
the  middle  one  being  the  lowest  upon  the  shaft ;  the  outer  one 
next;  and  the  inner  one  the  highest  and  holding  the  most  posterior 
position.  The  foramen,  in  the  anterior  sulcus  between  mid  and 
outer  trochlea,  is  present.  The  bone  has  a  length  of  about  lo  cen- 
timeters ;  and  about  9.3  centimeters  in  C  h  e  n  h  .  nivalis;  only 
7.5  centimeters  inAnser  albifrons;  and  6.2  centimeters  in 
Dendrocygna  autumnalis. 

In  all  the  North  American  geese  and  tree  ducks  (Dendrocygna) 
the  phalanges  of  the  anterior  podal  digits  are  more  or  less  well 
developed;  not  so  well  so  the  hallux,  nor  the  free  first  metatarsal. 
The  distal  moieties  of  the  ungual  joints  are  sharp  and  curved;  in- 
ckiding  these,  the  foot  has  the  usual  phalangeal  formula  of  ordi- 
nary birds,  viz:  two,  three,  four  and  five  joints  to  one,  two,  three 
and  four  toes  respectively.  Of  the  anterior  basal  joints,  the  middle 
one  is  the  stoutest ;  the  inner  one  the  most  slender ;  and  the  outer 
rtne  holding  an  intermediate  place  in  this  respect.  They  all 
have  the  usual  characters  of  these  bones  as  seen  in  anserine 
birds  general!}',  being  uncompressed  in  any  special  direction, 
and  with  the  usual  kind  of  anterior  and  posterior  articulations. 
Measuring  from  base  to  distal  ends  these  joints  have  the  following 
respective  lengths  in  Branta,  viz :  outer  toe,  basal  joint  3.2  centi- 
meters, next  2.2  centimeters,  next  1.8  centimeters,  next  1.8  centi- 
meters, and  chord  of  claw  i.i  centimeters;  middle  toe,  basal  joint 
4  centimeters,  its  next  joint  beyond,  2.8  centimeters,  next,  2.4 
centimeters,  chord  of  claw  1.4  centimeters;  inside  toe,  basal  joint, 
4  centimeters,  next  3  centimeters,  and  chord  of  claw  1.3  centi- 
meters; basal  joint  of  hallux,  1.7  centimeters,  and  the  chord  of  its 
claw  .8  centimeters.  Similar  proportions  relatively,  and  similar 
characters  are  to  be  found  in  the  skeleton  of  the  feet  of  Anser, 
Chen,  and  other  geese.  I  have  not  these  bones  complete  for  Den- 
drocygna autumnalis,  but  it  is  very  likely  the  structure 
of  the  skeletal  part  of  the  foot  is  very  much  the  same  in  that  genus, 
as  such  of  the  bones  as  are  in  my  possession  would  seem  to  indicate. 

OSTEOLOGY  OF  THE  CYGNINAE 

This  group,  as  has  already  been  stated  above,  is  made  up  in  North 
America  (so  far  as  is  at  present  known)  of  the  genus  Olor,  con- 
taining the  three  species  O.  cygnus,   O.  columbianus  and 
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O  .  buccinator.  It  is  very  likely  that  all  three  of  these  forms 
agree  closely  in  so  far  as  their  osteology  is  concerned,  so  that  what 
is  said  here  in  reference  to  the  skeleton  of  O  .  c  o  1  u  m  b  i  a  n  u  s 
will  apply  with  equal  truth  to  any  one  of  them.-  In  any  event,  the 
majority  of  the  characters  of  the  bones  agree  with  those  found 
among  the  Anseres  generally,  and  the  skull  of  a  swan  is  essentially 
constructed  upon  identically  the  same  pattern  as  that  part  of  the 
skeleton  in  any  of  the  ducks  or  the  geese. 

SKELETON  OF  OLOR  COLUMBIANUS 
{See  plates  i,  2) 

Skull.  This  swan  has  a  skull  that  has  an  average  length  of 
16.3  centimeters,  measuring  from  the  summit  of  the  supraoccipital 
prominence,  to  the  most  distal  point  upon  the  apex  of  the  rounded 
superior  mandible. 

Upon  comparing  the  characters  of  it  with  the  corresponding  ones 
of  many  other  anserine  birds  before  me,  I  find  that  it  comes  nearest 
in  these  particulars  to  the  skull  of  Branta  canadensis.  This 
refers  not  only  to  the  cranium,  but  to  the  mandible  and  the  skeletal 
parts  of  the  hyoidean  apparatus,  as  well.  Indeed,  apart  from  the 
difference  in  size,  the  characters  of  the  skull  and  hyoid  of  Branta 
canadensis  are  practically  repeated  in  those  parts  in  the  skele- 
ton of  O  1  o  r  c  o  1  u  m  b  i  a  n  u  s  .  To  describe  the  essential  char- 
acters of  the  one,  is  to  describe  those  of  the  other.  In  Olor  the 
osseous  auricular  opening  is  relatively  smaller  than  it  is  in  the 
goose,  and  the  passage  for  the  rhinal  nerves  above  the  interorbital 
septum  in  either  orbit,  may  be  largely  arched  over  with  bone  in 
the  former ;  and  a  forward  projecting  spicula  of  bone,  held  in  place 
in  front  by  the  maxillopalatines  indicates  in  the  swan  a  rudimentary 
internasal  septum,  that  is  absent  in  Branta.  All  these  points 
however,  are  trivial,  and  in  no  way  detract  from  the  statement, 
that,  with  respect  to  characters,  these  skulls  are  to  all  intents 
and  purposes,  identically  alike. 

The  angular  processes  at  the  posterior  free  ramal  ends  of  the 
titandible,  are  in  Branta  relatively  longer,  more  pointed,  narrower 
vertically,  and  less  curved  than  they  are  in  Olor  c  o  1  u  m  - 
b  i  a  n  u  s  .  Otherwise,  as  has  already  been  said,  the  jaws  of  these 
fowls  agree  in  their  essential  characters. 

Remainder  of  the  trunk  skeleton.  As  is  shown  in  a  table 
[p.  285]  this  swan  has  at  least  eight  more  vertebrae  in  its 
spinal    column    than    are    possessed    by    any    of    the    ducks;    and 
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in  another  table  [p.  315]  we  find  that  Branta  canadensis 
has  49  vertebrae  in  its  colnnin,  while  O  1  o  r  c  o  1  u  m  b  i  a  n  u  s  has 
52,  a  gain  of  ilirec  vertebrae  for  the  swan.  This  gain  is  made  in 
the  upper  cervical  region,  and  probably  the  three  vertebrae  follow- 
ing next  after  the  axis.  Two  of  them,  at  least,  may  be  found  here, 
and  perhaps  the  other  a  little  further  down  the  chain ;  or  even  one 
of  the  true  dorsals,  as  but  four  of  these  support  true  vertebral  ribs 
in  the  goose  to  five  in  the  swan. 

The  vertebrae  of  this  column  in  Olor,  omitting  those  of  the  tail, 
are  all  highly  pneumatic,  and  possess  much  the  same  character  as 
they  do  in  the  spinal  column  of  Branta  canadensis.  The 
four  last  dorsals  in  Olor,  however,  possess  well  developed,  quadri- 
form  haemal  spines,  that  are  but  rudimentary  in  Branta.  The 
centra  of  these  bones  are  also  more  laterally  compressed  in  this 
region,  in  the  swan  than  they  are  in  the  goose.  The  skeleton  of 
the  tail  in  the  former  is  well  developed,  and  terminates  with  a 
large  pygostylc  [sec  pi.  2].  A  pair  of  long,  free  ribs,  without 
unciform  processes  are  supported  by  the  23d  vertebra  of  the  column, 
while  there  are  iive  pairs  of  dorsal  ribs,  all  having  unciform  ap- 
pendages, and  all  connecting  with  the  sternum  by  costal  ribs.  The 
latter  are  all  highly  pneumatic  while  the  thoracic  ribs  are  not  so. 
None  of  the  four  pairs  of  pelvic  ribs  have  epipleural  processes,  but 
they  are  connected  with  the  sternum  through  costal  ribs,  the  an- 
terior pair  of  which  latter  are  only  pneumatic.  In  addition  to  this 
long  series,  there  still  exists,  behind  the  last  pair  of  pelvic  ribs,  a 
true  pair  of  "  floating  vertebral  ribs,"  that  connect  below  with  a 
pair  of  costal  ribs  that  fail  by  several  centimeters  to  reach  the 
sternum;  their  sternal  ends  simply  articulating  with  the  hinder 
border  of  either  ultimate  costal  pleurapophysis  at  about  its  middle 
point.  When  all  are  articulated  in  situ,  this  series  of  ribs,  pro- 
gressively sweeping  back  as  they  do,  reminds  one  of  the  arrange- 
ment of  these  parts  in  some  of  the  loons,  a  resemblance  that  by 
no  means  appears  any  the  less  striking  when  we  take  in  consid- 
eration therewith,  the  long,  narrow  pelvis  of  this  swan,  as  well 
as  some  of  the  characters  of  its  sternum. 

Apart  from  the  matter  of  size,  and  some  change  in  relative  form, 
the  character  of  the  pehis  of  O  1  o  r  c  o  1  u  m  b  i  a  n  u  s  agrees  es- 
sentially and  closely  with  the  pelvis  of  Branta  canadensis. 
On  the  dorsal  aspect,  however,  in  the  postacetabular  region,  it  is 
seen  that  the  parial  interdiapophysial  foramina  are  almost  entirely 
sealed  over  with  bone  in  the  swan,  while  in  the  goose  they  are 
more  or  less  patulous.     Again  the  distal    free   extremities   of  the 


OSTEOLOGY    OF    BIRDS  333 

pubic  bones  in  Olor  are  very  niucli  expanded,  though  otherwise 
these  also  agree  with  the  corresponding  elements  in  Branta. 

If  the  pelves  of  adult  specimens  of  Olor  c  o  1  u  m  b  i  a  n  u  s  and 
Branta  canadensis  be  placed  in  contact,  back  to  back,  in 
such  a  manner  that  the  centers  of  the  acetabula,  upon  either  side, 
are  all  in  the  same  plane  perpendicular  to  the  axis  of  the  spinal 
column;  and  that  the  longitudinal  axes  of  the  bones  also  each  lie 
in  another  imaginary  plane  at  right  angles  to  the  first  one,  then 
it  will  be  observed  that  the  pelvis  of  the  swan  exceeds  in  length, 
antcriorl}-.  the  pelvis  of  the  goose  by  about  a  centimeter,  it  being 
rather  more  than  this  behind.  Further,  it  will  be  observed  that 
the  greatest  widths,  posteriorly,  are  equal,  and  within  a  millimeter 
or  two  of  it,  anteriorly ;  the  first  measurement  being  made  op- 
posite the  leading  caudal  vertebra,  the  latter  opposite  the  prezyga- 
l)ophyses  of  the  first  pelvic  vertebra.  An  imaginary  line  joining 
the  upper  points  of  the  antitrochanters  measures  in  the  swan  6 
centimeters,  and  a  corresponding  one  in  the  goose  measures  5.50 
centimeters. 

In  other  words,  taking  the  size  of  the  two  birds  into  consideration, 
it  will  be  observed  that  the  swan  has  the  longer  pelvis,  actually, 
as  it  is  in  reality,  relatively  narrower. 

The  general  form  of  the  stcrmmn  of  Olor  c  o  1  u  m  b  i  a  n  u  s 
agrees  with  that  of  Branta  canadensis,  but  to  this  is  to  be 
added,  however,  some  very  special  characters  of  its  own.  Chief 
among  these  is  the  presence  in  the  sternum  of  the  swan  of  a  very 
capacious  intracarinal  chamber,  that  is  continued  on  posteriorly 
into  a  pear-shaped,  vertically  subcompressed,  osseous  box  occupy- 
ing the  dorsal  surface  of  the  hinder  half  of  the  sternal  body.  The 
contracted  part  of  this  lies  in  front;  the  swelled  part,  behind;  where 
it  slightly  overlaps  the  xiphoid  notches.  This  extraordinary  cavity 
is  intended  to  harbor,  during  the  life  of  the  individual,  a  loop  of 
the  trachea,  the  entire  anterior  border  of  the  sternal  keel  being 
given  over  for  an  entrance  to  it.  Upon  measuring  this  aperture, 
which  is  elliptical  in  outline,  we  find  its  greatest  transverse  width 
to  be  rather  more  than  a  centimeter,  while  vertically,  from  manu- 
brium to  carinal  angle,  it  is  4  centimeters.  There  are  nine  haema- 
pophysial  facets  upon  either  costal  border,  and  the  xiphoid  ex- 
tremity of  bone,  is  once  notched  upon  either  side.  These  "  notches  " 
are  not  more  than  one  fourth  the  size  they  are  in  Branta 
canadensis,  while  the  mid  xiphoid  prolongation  is  not 
strongly  ossified,  exhibiting  in  its  surface  small  vacuities,  here  and 
there ;   its   free   margin  behind   being  more   or   less  ragged.     This 
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condition,  taken  in  connection  with  the  general  form  of  the  sternum 
in  Olor,  reminds  one,  to  some  Httle  extent,  of  that  bone  as  it  exists 
in  such  a  genus  as  Gavia.  In  the  shoulder  girdle  both  the  os 
jurcula  and  the  coracoids  are  highly  pneumatic,  while  the  scapulae 
do  not  appear  to  enjoy  that  condition.  The  foramina  are  at  the 
usual  sites,  and  are  of  good  size  in  the  fourchette.  This  bone  has 
the  general  anserine  character,  but  is  especially  modified  at  the 
inferior,  mesial  clavicular  arch  in  order  to  admit  of  the  passage 
of  the  tracheal  loop  to  and  from  its  harborage  in  the  intracarinal 
recess  provided  for  it  by  the  sternum.  Instead  of  the  clavicles 
forming  a  continuous  arc  below,  as  in  ducks  and  geese  generally, 
this  modification  in  Olor  consists  in  an  abrupt  bending  backward 
of  the  lower  fourth  of  the  bone,  and  a  drawing  of  the  clavicles 
closer  together.  The  part  thus  bent  posteriorly,  is  shared  equally 
by  either  clavicle,  and  their  thoroughly  fused  symphysial  part  still 
retains  a  position  in  the  median  plane.  This  supplementary  loop, 
as  it  were,  lies  nearly  in  the  horizontal  plane,  so  that  when  the 
OS  fiircula  is  disassociated  from  the  rest  of  the  skeleton,  the  furcula 
may  be  made  to  stand  up,  by  resting  on  the  lower  margin  of  this 
backward-bent  loop.  At  the  symphysis  beneath,  there  is  a  con- 
siderable concavity,  vvith  a  corresponding  convexity  on  the  other 
side,  which  latter  is  uniformly  continuous  with  the  general  round- 
ness of  the  posterior  aspect  of  this  furcula. 

The  free  clavicular  heads  above  are  drawn  out  into  long  points 
as  they  are  in  the  geese,  but  the  supraclavicular  processes  are  very 
rudimentary.  The  mesial  aspects  of  the  clavicular  limbs  are  smooth, 
the  surfaces  being  unbroken ;  while  externally,  upon  either  limb, 
the  surface  is  divided,  and  this  by  a  raised  ridge  that  follows  the 
general  curvature  of  the  clavicle  for  some  little  distance  down. 
This  ridge  is  formed  by  the  anterior  part  of  the  clavicular  arc  being 
considerably  thicker  than  it  is  behind,  where  it  is  also  smoother. 
Superiorly,  uiX)n  either  limb,  we  find  the  large  pneumatic  foramina 
in  the  recess  formed  by  this  ridge  in  the  locality  referred  to. 
Passing  to  the  coracoid,  it  is  seen  to  agree  exactly  in  character 
with  the  coracoid  of  Branta  canadensis,  being  simply 
proportionately  stouter,  and  about  a  centimeter  higher,  measuring 
from  the  topmost  point  of  the  summit,  to  the  apical  point  of  the 
inferoexternal  angle  of  the  expanded  sternal  extremity. 

A  scapula  also  has  the  same  form  it  has  in  Branta,  but  the  bone 
is  longer  in  Olor,  and  relatively,  as  well  as  actually,  somewhat  nar- 
rower. When  articulated  in  situ,  the  manner  of  the  articulation 
of  these  bones  of  the  shoulder  girdle  agrees  in  the  two  genera. 
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Appendicular  skeleton,  (^f  all  of  the  bones  of  the  pectoral  and 
pelvic  limbs,  the  only  ones  that  arc  pneumatic  are  the  humeri,  and 
these  are  completely  so.  Apart  from  the  greater  lengths  and  cali- 
bers or  other  proportions  of  the  bones  of  the  wings  and  the  legs 
of  this  swan,  the  general  and  special  characters  they  exhibit  are 
identical  in  all  particulars  with  the  corresponding  ones  as  they 
have  been  described  above  for  the  bones  composing  the  limbs  in 
Branta    canadensis. 

The  humerus  has  a  length  of  25.5  centimeters;  the  uljia  of  24.4 
centimeters;  the  carponietacarpns  of  12.7  centimeters;  the  proximal 
phalanx  of  index  digit  of  5.3  centimeters;  and  its  distal  joint  of 
4  centimeters.  In  the  pelvic  limb,  I  find  the  femur  to  have  a  length 
of  9.8  centimeters;  the  tibiofarsus  of  19.6  centimeters;  the  tarso- 
metatarsHs  of  11.2  centimeters;  the  basal  phalanx  of  mid  anterior 
toe  of  5.1  centimeters;  the  next  joint  beyond  of  3.4  centimeters; 
the  next  of  3.1  centimeters;  and  the  chord  of  the  ungual  phalanx 
(not  including  its  horny  covering)  of  1.8  centimeters. 

NOTES  ON  FOSSIL  ANSERES 

As  has  already  been  stated  in  the  first  part  of  the  present  bulletin, 
the  author  some  years  ago  described  a  number  of  fossil  x^nseres 
from  the  Silver  Lake  region  of  Oregon  in  his  contribution  entitled 
A  Study  of  the  Fossil  Az'ifaiina  of  the  Eqnits  Beds  of  the  Oregon 
Desert  [x\cad.  Nat.  Sci.  Phila.  Jour.  1892.  9:389-425,  pi.  15-17]. 
Some  15  or  16  species  of  these  are  still  repreisented  in  the  existing 
avifauna  of  the  United  States.  They  belong  chiefly  to  the  genera 
Lophodytes,  Anas,  Spatula,  Aix,  Marila  (?),  Clangula,  Anser, 
Branta  and  Chen.  An  extinct  goose,  Anser  condoni,  was 
considerably  larger  than  any  of  our  existing  swans,  while  O  1  o  r 
paloregonus  Cope,  was  a  swan  very  much  bigger  than  our 
now  existing  Olor  buccinator.  Fossil  remains  of  swans 
(Cygnus)  have  also  been  found  in  the  Pleistocene  of  Malta  as 
C  y  g  n  u  s  f  a  1  c  o  n  e  r  i  Parker  [Lydekker  Cat.  Foss.  B.  p.  108, 
and  another  species  on  p.  no],  and  in  the  Pliocene  of  Belgium  as 
C.  h  e  r  r  e  n  t  h  a  1  s  i ,  Van  Beneden  [Acad.  Belg.  Bui.  1871. 
32:217]. 

Purdie  also  describes  remains  of  what  was  probably  a  swan  from 
the  Pleistocene  of  New  Zealand  [N.  Z.  Inst.  Trans.  1871.  3:100]. 
A  fossil  Sarcidiornis,  of  the  subfamily  Plectroptecinae,  has  been 
discovered  in  the  Pleistocene  of  Mauritius  [E.  Newton  &  Gadow, 
Z.  L.  Trans.  1893.  13:290],  while  the  fossil  remains  of  representa- 
tives of  the  subfamily  Cereopsinae  are  also  to  be  noted,  namely 
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those  of  the  extinct  genus  Cnemiornis  Owen  [Salvadori  Cat.  B. 
27:81  ;  Lydekker  Cat.  Foss.  B.  1891.  n.  9'j j,  as  C" .  c  a  1  c  i  t  r  a  n  s 
Owen  [Lydekker,  p.  99],  C.  sp.'/  [Lydekker,  p.  102],  C  .g  r  a  c  i  1  i  s 
H.  ().  F"orbes  [N.  Z.  hT^t.  Trans.  1892.  24:187],  and  C.  minor 
H.  O.  Forbes  \Joc.  cit.]  all  from  the  Pleistocene  of  New  Zealand. 
Centornis  Andrews,  also  a  fossil  genus  (if  tlie  Cercopsinae,  is  rep- 
resented in  the  same  horizon  of  Madagascar,  by  G  .  m  a  j  o  r  i 
[Andrews,  Ibis.  1897.  P-  343]-  Fossil  remains  of  geese  of  the 
genus  Anser  have  also  been  found  in  the  Pliocene  of  France  (  A  . 
anatoides)  Deperet,  [C.  R.  1892.  114:690]  and  in  the  Pleis- 
tocene of  England  [Lydekker],  the  Upper  Miocene  of  Switzerland 
(A.  oeningensis)  [Meyer],  the  Lower  Miocene  of  France 
[Lydekker],  and  the  Pleistocene  of  Belgium  (A.  scaldii) 
[Van  Beneden]. 

Chenornis  graculoides  Portis  occurs  in  the  ]*klidd!e 
Miocene  of  Italy,  and  many  other  fossil  ducks  in  the  same  geologi- 
cal horizons  as  those  already  mentioned  in  Queensland  (  D  e  n  - 
drocygna  v  a  1  i  d  i  p  e  n  n  i  s  )  [De  Vis],  those  of  the  genus 
Alopochen  in  Brazil,  Patagonia  and  Madagascar,  and  many  of  the 
genus  Anas  in  various  parts  of  Europe,  as  Bavaria,  Switzerland. 
Italy,  France,  and  Belgium,  also  in  New  Zealand  and  in  Mauritius 
and  Queensland.  These  have  been  described  principally  by  Winge, 
by  Moreno  and  his  colleague.  Van  Beneden,  Fraas,  Portis.  Count 
Salvadori,  Milne-Edwards,  Sharpe,  E.  Newton,  De  Vis,  and  Gadow. 
In  the  same  countries  fossil  Marila  [M.  robust  a,  De  Vis. 
Pleistocene  of  Queensland],  and  Fuligula  (Italy  and  France)  have 
been  discovered  and  described.  It  is  also  a  well  known  fact  now 
that  the  Pied  duck  (C  a  m  p  t  o  r  h  y  n  c  h  o  s  1  a  b  r  a  d  o  r  i  u  s)  has, 
in  comparatively  recent  times,  become  extinct  in  this  country,  while 
other  species  of  the  Anatidae  are  very  likely  to  share  the  same  fate. 
In  the  Pleistocene  of  New  Zealand  there  has  also  been  discovered 
B  i  z  i  u  r  a   1  a  u  t  o  u  r  i    Forbes  [N.  Z.  Inst.  Trans.  1892.  24  :i88] . 

Passing  to  the  Merginae,  so  far  as  I  am  at  present  aware,  there 
seem  to  have  been  no  fossil  species  of  any  of  the  genera  Mergus, 
Mergellus.  or  Lophodytes  thus  far  discovered,  that  is  species  not 
now  represented  by  existing  forms,  for  I  found  fossil  Lopho- 
dytes cue  u  Hat  us  in  the  Equus  beds  of  Oregon  in  the  Silver 
Lake  region. 

From  the  Miocene  of  Patagonia,  however,  the  following  fossil 
anserine  genera  and  species  have  come  to  light,  namely  Eoneorius 
(E.  austral  is)  [Amegh.  Bol.  Inst.  Geog.  Argent.  1895. 
15:95];  Eutelornis  (E.  patagonicus)  [Amegh.  loc.  cit. 
p.  96]  ;  and  Lorornis    (  L  .   c  H  v  u  s  )    [Amegh.  loc.  cit.  p.  97] . 
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In  not  a  few  instances  these  fossils  when  first  discovered  puzzled 
not  a  little  their  examiners,  and  it  has  been  no  uncommon  thing  to 
lefer  them  to  groups  to  which  they  by  no  means  belonged.  For 
instance,  1  have  mentioned  above  the  Cnemiornis  colcitrans 
of  the  Pleistocene  of  New  Zealand.  It  was  first  recognized  by 
isolated  bones  that  came  to  light.  Sir  Richard  Owen  pronounced 
upon  its  tiliia,  all  that  he  had  I  believe,  and  relegated  it  to  the 
Moas.  Parker  fell  in  with  the  sternum,  and  he  claimed  that  it 
belonged  to  a  great  rail,  or  some  ralline  form.  When  the  skull 
came  to  hand,  however,  as  it  did  later  on,  these  palaeontological 
guesses  ceased,  for  the  bird  beyond  all  question  was  a  goose. 

We  now  come  to  consider  an  entirely  distinct  family  of  anserine 

birds,  that  has  long  been  extinct  and  now  known  only  through  the 

fossil  remains  of  its  representatives.     I  refer  to  the  Gastornithidae. 

These  are  arrayed  in  the  following  manner  in  Sharpe's  Hand-List 

of  Birds  [i  1230] . 

Order  XXI  Gastornithiformes 

Family  i   Gastornithidae.     Lydekker.  Cat.  Foss.  B.   1891.  p.  357. 
I  Gastornis   Hebert.      Lydekker,  he.  cit.  p.  357. 

1  paristcnsis  Hebert  [Lydekker,  p.  357]   France  (Lower  Eocene). 

2  klaasseni    E.    T.    Newton    [Lydekker,    p.    358]    England    (Lower 

Eocene). 

3  cdzcardsi  Lemoine  [Lydekker,  p.  358]   France   (Lower  Eocene). 
II   Dasornis   Owen.     Lydekker,   loc.  cit.  p.   359. 

I   loiidincnsis.     Owen   [Lydekker,  p.  359]    England    (Eocene). 

III  Riniiornis    Lemoine.     Lemoine,    Rech.    Ois.    Foss.        Rheims,    1881. 

2:  158. 
I  minor  [Lydekker  p.  360]   France    (Lower  Eocene). 

IV  Diatryma  Cope.     [Cope,  Acad.  Nat.  Sci.   Phila.   Proc.   1876.  p.   10]. 
I  gigant-ca  Cope  [loc.  cit.  p.  2]   New  Mexico,    Eocene. 

V  Macrornis  Seeley.    Seeley,  Ann.  &  Mag.  Nat.  Hist.  (3)  1866.  18:  no. 
I   tanaupus  Seeley   [loc.  cit.'\   England   (Upper   Eocene). 

Gastornis  was  named  after  its  discoverer  M.  Gaston  Plante,  who 
it  is  said  first  found  the  fossil  bones  of  this  gigantic  and  extinct 
anserine  fowl  in  the  Paris  basin,  embedded  in  the  conglomerate  over- 
lying the  plastic  clays.  G.  paristensis  when  in  existence 
was  as  big  as  an  ostrich,  and  a  number  of  palaeontologists  believed 
its  nearest  relatives  were  among  the  struthious  birds,  a  very  com- 
mon error  for  them  to  fall  into,  as  all  ancient  birds  possessed  what 
are  thoughtlessly  termed  "  ostrich  characters."  Even  Marsh 
thought  the  big  diver  Hesperornis  to  be  an  ostrich.  When  A. 
Milne-Edwards,  however,  came  to  examine  the  material,  he  very 
correctly  placed  Gastornis  among  the  Anseres  where  it  undoubtedly 
belongs. 
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The  Gastornithidae  evidently  possessed  one,  or  at  least  one,  very 
remarkable  character.  In  them  the  cranial  sutures  of  the  skull 
remained  permanent  throughout  life,  whereas  in  all  existing  birds, 
the  Anatidae  included,  these  become  obliterated  in  adult  life. 

REMARKS  ON  THE  CLASSIFICATION  OF  THE  NORTH  AMER- 
ICAN  ANSERES 

So  gradual  is  the  merging  or  shading  of  one  group  of  anserine 
fowls  of  the  family  Anatidae  into  another  that,  by  the  use  of  os- 
teological  characters  alone,  it  becomes  almost  impossible  to  accur- 
ately define  the  limits  of  the  minor  divisions,  such  as  the  sub- 
families. The  skull  can  not  be  relied  upon,  for,  as  in  the  case 
of  O  1  o  r  c  o  1  u  m  b  i  a  n  u  s  and  Branta  canadensis,  there 
are  no  distinguishing  characters,  apart  from  the  question  of  size ; 
again,  the  sternum  fails,  for  we  have  a  fenestrated  one  in  M  e  r  - 
gus  serrator,  and  also  in  C  1  a  n  g  u  1  a  i  s  1  a  n  d  i  c  a  , 
while  in  most,  if  not  all  the  others  (Charitonetta?),  the  hinder 
part  of  the  bone  is  two-notched.  The  form  of  the  osseous  man- 
dibles in  the  mergansers  (Merginae)  will  at  once  distinguish  them 
from  any  duck,  goose,  or  swan,  and  they  are  well  differentiated  as 
a  subfamily. 

There  are  no  strong  characters  in  the  skull,  in  so  far  as  the  ducks 
and  geese  are  concerned,  by  means  of  which  we  can  draw  with 
certainty  a  subfamily  line  between  these  two  groups.  The  skull 
of  Branta  canadensis  presents  the  same  characters,  apart 
from  the  difference  in  size,  and  certain  other  proportions,  as  the 
skull  of  a  Mallard  (Anas).  Osteologically,  I  am  inclined  to  be- 
lieve that  the  vertebral  column  offers  the  best  character  here,  true 
ducks  never  having  more  than  44  vertebrae  in  their  spine  (to  which 
the  pygostyle  is  to  be  added),  while  true  geese  never  have  less 
than  47  (to  which  the  pygostyle  is  to  be  added).  This  would  throw 
the  genus  Dendrocygna  with  the  ducks,  where  it  undoubtedly  be- 
longs, and  the  subfamilies  Anatinae  and  Anserinae  can  thus  be 
distinguished.  Again,  probably  no  true  goose  has  more  than  49 
vertebrae  in  its  spinal  column  (to  which  the  pygostyle  is  to  be 
added),  while  a  true  swan  never  possesses  less  than  52  (to  which 
the  pygostyle  is  to  be  added),  and  doubtless  in  this  way  the  sub- 
family Cygninae  can  be  osteologically  differentiated. 

Of  course  a  number  of  anything  constitutes  no  valid  character, 
and  it  is  only  used  here  as  an  indicatory  guide  to  such  other  dis- 
tinguishing characters  as  may  be  found,  as,  for  example,  the  pe- 
culiarities of  the  furculum,  sternum  and  trachea  in  swans,  and 
modifications  of  the  latter  in  certain  ducks. 
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Since  the  above  remarks  were  written  (1894)  a  very  important 
work,  in  four  volumes,  on  avian  classification  has  appeared.  I 
refer  to  Dr  R.  Bowdler  Sharpe's  Hand-List  of  Birds  (1899).  In 
volume  I  [p.  xviii,  xix]  he  classifies  the  Anseres  in  the  following 
manner : 

NO.  OF  NO.   OF 

ORDERS  FAMILIES  SUBFAMILY     GENERA 

XIX  Phoenicopteriformes   .  Phoenicopteridae 6 

Fam.  ign.  i i 

XX  Anseriformes Anatidae 11  76 

XXI  Gastornithiformes  ....  Gastornithidae 5 

In  this  classification  the  Ardeiformes  precede  the  flamingoes, 
and  the  Ichthyornithiformes  follow  the  Gastornithiformes. 

The  present  writer  has  also  completed  a  scheme  of  Classification 
of  the  Class  Avcs  and  in  it  the  following  arrangement  occurs: 

SUPERSUBORDKR  SUBORDER         FAMILY 

XVIII  Palamedeiformes Palamedeae   Palamedeidae 

(  Gastornithidae 

XIX  Anseriformes Anseres s 

(  Anatidae 

(  Palaeolodidae 

XX  Phoenicopteriformes Phoenicopteri .  . . .  - 

(  Phoenicopteridae 

In  this  classification  the  Columbiformes  precede  the  Palamedei- 
formes, or  the  screamers,  and  the  suborder  Herodiones  of  the 
supersuborder  Pelargi formes  follows  the  flamingoes. 

With  regard  to  the  osteology  of  the  screamers  (Palamedeae) 
and  the  flamingoes  (Phoenicopteri)  the  author  of  the  present 
bulletin  has  published  contributions  in  reference  to  both  of  these 
groups.  The  one  treating  of  the  screamers  is  a  paper  entitled 
"  On  the  Osteology  and  Systematic  Position  of  the  Screamers  " 
(Palamedeae:  Chauna)  that  appeared  in  The  American  Naturalist, 
[Boston,  Mass.,  June  1901.  v.  35,  no.  414,  p.  455-61,  i  pi.],  while  the 
one  treating  of  the  flamingoes  is  a  paper  entitled  the  "  Osteology  of 
the  Flamingoes  "  that  appeared  in  the  Annals  of  the  Carnegie  Mu- 
seum [Pittsburg,  Pa.,  1901.  1:295-324,  pi.  9-14].  It  will  be 
observed  that  these  groups  have  been  placed  upon  either  side  of 
the  Anseres  in  my  classification,  as  pointed  out  in  a  former 
paragraph. 

AFFINITIES  OF  THE  ANSERES 

So   far  as   paleontology  has,  up  to  the  present  time,  been  able 
to   throw   any   light   upon   the   subject,  .there   seems   to  have  been  • 
a  period  in  the  very  early  ancestry  of  birds,  when  the  recent  groups 
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containing-  the  Ansercs.  the  Pyg()]X)(les,  the  flamingoes,  the  Stork- 
Heron  assemblage,  the  Accipitres,  and  the  Steganopodes,  were  more 
or  less  nearly  allied  to  each  other.  By  the  extinction  of  many  in- 
termediate forms,  however,  in  time  the  gaps  standing  among  these 
several  avian  suborders  are  so  wide,  and  so  irregular,  that  to  define 
their  now  existing  affinities  becomes  a  matter  of  no  little  difficulty, 
and  doubtless  in  some  directions  is  (|uite  impossible.  That  ancient 
bird  forms  with  lengthened  pelvic  limbs  occurred  in  anserine  an- 
cestry there  can  be  no  doubt,  and  the  same  may  be  said  for  the 
accipitrine  stock.  Gastornis  points  to  this,  and  such  existing  out- 
lying suborders  as  the  Phoenicopteri  (flamingoes),  and  the  Pala- 
medeae  (screamers)  strongly  indicate  this  for  the  Anseres,  and  the 
Secretary-bird  (Scrpcntarhis)  bespeaks  the  same  for  the  accipitrine 
branch. 

Judging  from  the  osteological  characters  it  presents  it  would 
seem  that  the  suborder  Palamedeae,  containing  the  family  Palame- 
deidae,  belongs  to  a  line  of  stock  that  at  one  time  was  very  close 
to  the  ancient  anserine  one,  and  consequently  this  must  be  indicated 
in  our  avian  classificatory  schemes.  The  suborder  Odontoglossae 
is  separated  from  the  Anseres  by  a  less  evident  gap  perhaps,  while 
the  kinship  with  the  Pygopodes  is  more  remote.  Such  problems  as 
these  can  never  be  settled  until  accurate  and  exhaustive  and  com- 
parative studies  have  been  made  of  a  great  many  embryonic  stages 
of  the  forms  that  have  just  been  mentioned,  from  the  tgg  to  the 
adult.  We  need  especially  embryological  studies  of  the  flamingoes, 
the  screamers,  the  drivers,  the  Accipitres,  Anseres,  and  others, 
and  science  will  be  very  fortunate  if  even  these  studies  tend  to 
clear  up  avian  alliances  that  are  now  but  very  imperfectly  under- 
stood. The  best  that  can  be  suggested  at  the  present  time  is  that 
the  Anseres  be  included  in  a  suborder,  which,  in  so  far  as  our 
American  avifauna  is  concerned,  contains  the  family  Anatidae ;  and 
this  last  may  be  divided  into  four  subfamilies,  as  above  pointed  out, 
viz :  the  Merginae,  the  Anatinae,  the  Anserinae  and  the  Cyg- 
ninae.  The  remains  of  anserine  birds,  now  extinct,  have  been  found 
from  time  to  time ;  and  these  doubtless  were  the  representatives 
of  other  families  no  longer  in  existence,  though  in  any  scheme  of 
taxonomy  that  is  made  to  include  fossil  and  subfossil  forms,  these 
t3'pes  must  find  a  place,  and  in  a  number  of  instances  the  classifiers 
of  birds  have  done  this,  as,  for  example,  Fiirbringer,  Sharpe,  and 
Stejneger. 
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EXPLANATION  OF  PLATES 
Plate  I 
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Right  lateral  view,  natural  size,  of  the  skull  (with  mandible)  of  the 
Trumpeter  swan  (Olor  c  o  1  u  m  b  ia  n  u  s).  From  a  photograph 
of  the  specimen  by  the  author,  who  prepared  the  skeleton  from  a 
bird  presented  to  him  by  Mr  G.  Frean  Morcom,  who  purchased  it 
in  the  Chicago  markets.  Subsequently  it  was  presented  to  the 
United  States  National  Museum  by  the  author,  where  it  now  is 
[Specimen  no.   18509;  bird  series  of  the  Osteological  Collection]. 


<      ^ 
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Plate  2 
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Left  lateral  view  of  the  trunk  skeleton  of  the  Trumpeter  swan 
(Olor  Columbian  us).  Reduced  about  one  half.  Pygostyle 
missing;  shoulder  girdle  removed;  otherwise  the  subject  is  perfect. 
From  a  photograph  by  the  author,  it  being  a  part  of  the  skeleton  of 
the  same  individual  from  which  the  skull  shown  in  plate  i  was 
taken  [U.  S.  Nat.  Mus.  Osteo.  Dep't,  Bird  Series,  spec   no.  18500]. 
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OSTEOLOGY  OF   COCCYSTES   GLANDARIUS 

A    COMPARATIVE    STUDY   OF    NEW    AND    OLD    WORLD    COCCYGES 

At  the  time  I  published  my  memoir  on  "  The  Osteology  of  the 
Cuckoos  [Coccyges],"  in  the  Proceedings  of  the  American  Philo- 
sopliical  Socicfv  [1901.  v.  40]  skeletons  representing  the  genera 
Cuculus  and  Coccystes  were  not  at  hand,  there  being  no  such  ma- 
terial in  my  private  collections  or  in  the  collections  at  the  United 
States  National  Museum.  Shortly  after  my  paper  appeared,  how- 
ever, Dr  E.  Regalia  of  Florence,  Italy,  kindly  noted  my  needs  in 
that  direction  and  was  so  good  as  to  supply  the  necessary  desiderata 
from  his  own  private  cabinets.  In  April  1902,  he  sent  me  skeletons 
in  the  rough  of  Cuculus  c  a  n  o  r  u  s  and  Coccystes  glan- 
darius,  the  first  named  species  being  that  of  an  adult  male  in- 
dividual collected  at  Anti-Liban,  Syria  [no.  1135],  and  the  second, 
also  an  adult  (sex  ?)  having  been  taken  at  Beirut,  Syria  [no. 
1263].  When  this  material  was  received,  my  time  was  too  much 
occupied  with  other  work  to  allow  me  to  bestow  upon  it  the  at- 
tention it  deserved,  though  I  did  prepare  the  skeletons  for  proper 
examination  and  description.  In  the  first  part  of  my  above-cited 
memoir  I  presented  the  titles  and  authors  of  the  principal  papers 
that  had  appeared  upon  the  anatomy  of  the  Coccyges,  so  it  will  be 
unnecessary  to  reproduce  here  that  part  of  my  subject.  Moreover, 
as  the  characters  in  the  skeleton  of  the  common  Cuckoo  of  Europe 
are  more  or  less  known,  they  will  only  be  incidently  referred  to  in 
the  present  connection,  the  chief  attention  being  given  to  the 
osteology  of  Coccystes  which  will  furnish  a  description  not  hereto- 
fore published.  This  is  made  possible  entirely  through  the  donation 
of  Dr  Regalia  to  whom  my  thanks  are  extended  for  the  courtesy  he 
has  thus  shown. 

In  mv  scheme  of  classification  of  Aves  the  Coccvsfiformes  con- 
taining  the  cuckoos  stands  as  supersuborder  31,  falling  between  the 
Trogoniformes  (supersuborder  30)  and  the  Coliformes  (supersub- 
order 32),  the  Coccygiformes  containing  the  suborder  (50)  Muso- 
phagi  (family,  Musophagidae)  and  the  suborder  Coccyges  (51), 
containing  the  family  Cuculidae,  and  so  far  as  my  studies  and  read- 
ing have  carried  me  since  that  classification  was  published  I  find 
no  reason  for  making  any  changes  in  it.^  According  to  Dr  Sharpe 
the  order  Coccyges  (31)  is  placed  between  the  order  Trogones  (30) 

Shufeldt,   R.   W.      An   Arrangement  of  the   Families   and  the   Higlier  Groups   of  Birds. 
Nat.    Nov. -Dec.    1904.      Boston    1904.     v.   38,   nos.  455—56,   p.   833-57. 


346  NEW    YORK    STATE    MUSEUM 

and  the  order  Scansores  (32),  and  is  primarily  divided  into  two  sub- 
orders, namely  suborder  i,  Musophagi,  and  suborder  2,  Cuculi.  In 
his  arrangement  the  Cuculinae  constitutes  subfamily  i  of  the  family 
Cuculidae,  and  it  is  among  the  Cuculinae  that  he  places  both  the 
genera  here  to  be  described,  namely  Coccystes  and  Cuculus.^  So 
far  as  I  am  aware,  this  eminent  authority  still  adheres  to  the  class- 
ification cited,  and  in  many  respects  it  is  probably  not  far  from  the 
natural  one. 

The  Cuculinae  are  represented  in  the  United  States  avifauna  by 
the  genus  Coccyzus,  which  contains  a  number  of  species  of  the 
typical  tree  cuckoos,  of  v*hich  the  Yellow-billed  cuckoo  (C  . 
americanus)   is  a  good  example. 

Skull.  With  respect  to  its  general  morphology  the  skull  in  Coc- 
cystes agrees  in  its  characters  with  this  part  of  the  skeleton  among 
the  Cuculinae  at  large.  When  viewed  in  its  entirety,  however,  the 
most  notable  feature  that  strikes  one  is  its  rather  marked  depression 
from  above,  downward,  with  a  corresponding  broadening  of  the 
cranium  and  the  mandibles,  lending  to  it  a  form  which  is  carried  to 
the  extreme  in  the  Caprimulgi.  This  is  especially  noticeable  when 
the  skull  is  seen  from  above,  exhibiting  the  broad  base  of  the  superior 
mandible ;  the  inclination  of  the  lacrymals  to  come  into  the  horizon- 
tal plane  not  being  directed  so  much  anteriorly  as  in  Cuculus ;  antl 
showing  the  broad,  smooth,  nearly  level  frontal  area,  situated  between 
the  superior  orbital  peripheries.  The  parietal  region  is  smooth,  and 
shows  no  median,  longitudinal  furrow,  while,  anteriorly,  a  very  dis- 
tinct transverse  one,  passing  from  the  middle  point  of  one  lacrymal 
bone  to  that  of  the  one  of  the  opposite  side,  divides  the  mandibular 
from  the  frontal  region.  The  superior  mandible  is  elegantly  de- 
curved,  with  rounded  culmen,  the  whole  narrowing  rapidly  as  it 
passes  from  the  broad  base  to. the  sharply  pointed  apex.  Either 
tomium  is  distinctly  cultrate.  Regarded  upon  its  lateral  aspect,  a 
nasal  bone  is  seen  to  be  large,  spreading  well  forward  and  thus 
very  much  diminishing  the  size  of  the  external  narial  aperture.  This 
latter  is  of  an  elHptical  outline,  and  not  more  than  half  the  size 
it  is  found  to  be  in  its  relative,  the  common  cuckoo  (C.  canorus), 
a  smaller  bird  than  C  .  g  1  a  n  d  a  r  i  u  s  .  A  lacrymal  bone  practically 
agrees  with  that  ossicle  as  we  find  it  in  Coccyzus  and  Geococcyx. 

In  the  skull  of  Coccystes  at  hand  there  appears  to  be  no  ossicuhun 
lacr\mopalatinnm   (os  nnc'matnm)  present  upon  either  side,  and  if 

•^  R.    Bowdler    Sharpe   LL.D.      A    Hand-List   of   the   Genera   and    Species   of    Birds.      [No- 
menclator    Avium    turn    fossilium    turn   viventium]      v.    2.      Lend.    1900. 
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this  cuckoo  ever  possesses  these  deHcate  elements  they  must  be  very 
small,  as  there  is  scant  space  for  them  where  they  ought  to  occur. 
I  find  them  pretty  well  developed  in  C  u  c  u  1  u  s  c  a  n  o  r  us  ,  how- 
ever, and  long  ago   Forbes  found  them  in  other  cuckoos.^ 

An  orbit  is  not  only  capacious  in  the  matter  of  size,  as  in  the 
trogons  and  goatsuckers,  but  its  osseous  walls  are  unusually  com- 
plete, a  fact  due  to  the  presence  of  the  large,  quadrate  pars  plana  in 
front  and  the  diminutive  foramina  for  the  exit  of  nerves  from  the 
brain  cavity,  posteriorly.  The  floor  of  this  orbit,  however,  is  quite 
incomplete,  as  both  a  pterygoid  and  a  palatine  are  very  narrow  and 
slender  bones,  and  thus  contribute  but  very  little  osseous  surface. 
All  of  this  holds  true  for  Cuculus  in  which  genus  the  pars  plana  is 
markedly  perfect.  This  osseous  insufficiency  of  the  floor  of  the  orbit 
constitutes  one  of  the  striking  diflferences  between  the  skull  of  a 
typical  cuckoo  and  a  typical  goatsucker  (Caprimulgus),  as  in  the 
latter  group  the  palatines  and  other  bones  in  that  region  are  un- 
usually broad,  a  fact  pointed  out  both  by  myself  as  well  as  others.- 

As  in  Cuculus  and  Coccyzus  the  cygorua,  or  that  portion  of  it 
which  constitutes  the  infraorbital  bar,  is  slender,  being  compressed 
from  above  downward  for  its  anterior  moiety,  and  from  side  to  side 
posteriorly.  Its  distal  end  or  the'  maxillary  is  broadly  expanded  as 
a  horizontal  triangular  osseous  plate,  thus  forming  a  large  part  of 
the  floor  to  the  rhinal  chamber.  At  its  proximal  extremity,  the  facet 
for  the  quadrate  is  very  weak  and  diminutive,  while  between  it  and 
the  articular  end  of  the  mandible  on  its  outer  side  is  wedged  in  a 
free,  subelliptical  niandihidar  sesamoid,  of  some  size.  This  is  also 
present  in  Cuculus,  and  probably  in  the  American  genus  Coccyzus, 
although  I  do  not  seem  to  have  described  it  in  my  paper  giving 
the  osteology  of  those  birds.  The  large,  subcircular  auricular  aper- 
ture, is  much  exposed  in  the  dried  skull,  being  only  to  a  slight  extent 
overshadowed  by  the  outstanding  squamosal  process  and  exoccipital, 
posteriorly,  and  the  quadrate  in  front.  A  wide  crotaphyte  valley 
stands  between  the  two  lateral  processes  in  this  region  of  the 
cranium,  which  is  well  marked,  being  extended  posteriorly  as  the 
broad  crotaphyte  fossa,  which  in  the  supraoccipital  region  is  sep- 
arated from  the  fossa  of  the  opposite  side  by  about  a  centimeter's 
interval.     Comparatively,  this  interval  is  much  greater  in  Cuculus, 

'  Forbes,  William  Alexander.  Collected  Scientific  Papers.  Lend.  1885.  p.  415.  It 
is  not  stated  here  in  which  cuckoos  the  ossicle  was  found,  and  in  any  event  it  ap- 
pears to  be   quite  inconstant. 

'  Owen,  Sir  Richard.  Comparative  Anatomy  and  Physiology  of  Vertebrates.  Lend. 
1866.  2:   52. 


348 


NEW    YORK    STATE    MUSEUM 


where  the  restricted  crotaphite  fossae  are  nearly  entirely  confined 
to  the  lateral  aspect  of  the  cranium,  upon  either  side,  and  are 
shallower  and  more  inconspicuous.  Coccystes  has  a  poorly  developed 
s])hcnotic  process,  while  the  more  prominent  squamosal  one  is  double. 
These  two  apophyses  stand  far  apart,  and  in  no  true  cuculine  bird 
that  I  am  familiar  with  are  they  produced  anteriorly  to  fuse  at  their 
distal  extremities  as  they  do  in  many  of  the  gallinaceous  fowls. 
Indeed,  I  see  but  few,  if  any,  galline  characters  in  a  cuckoo's  skull, 
and  it  must  have  been  in  some  other  rather  than  the  osseous  system 
ot  these  birds  that  led  Garrod  to  announce  at  the  time  he  wrote 

Fig.  I  Fig.  2 


Fic.  I  and  2  Sui)erior,  i,  and  basal  view,  2,  of  the  skull  of  the  Great  spotted 
cuckoo,  Coccystes  glardarius.  Natural  size.  Drawn  by  the  author  from 
the  specimen 

"  that  the  Musophagidae  and  the  Cuculidae  are  very  closely  related 
to  the  Gallinae."^ 

Passing  to  the  base  of  the  skull  it  is  to  be  observed  that,  an- 
teriorly, the  spongiform  maxillo palatines  fuse  together  in  the  median 
])lane,  while  posteriorly  each  is  produced  backward  as  an  elongate, 
blunt-pointed  process,  standing  out  independently  of  each  other, 
and  separated,  mesially,  by  a  considerable  interval.  The  long, 
narrow  and  thin  prepalatines  are  carried  forward  each  to  the  outer 
side  of  one  of  these  processes  to  fuse  anteriorly  with  the  various 
maxillary  elements  at  the  base  of  the  superior  mandible,  and  thus 
contributing  their  share  toward  the  formation  of  the  very  complete 
bony  floor  of  the  nasal  cavity. 


'Garrod,    A.    H.      Collected    Scientific    Papers.      Loud.    1881.      p.    470.      This   writer   was 
of   the   opinion   that   Opisthocomus   partly   filled   the   gap   between   the  groups   mentioned. 
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Either  postpalatine  is  likewise  narrow,  and  makes  a  close  and 
rather  extensive  articulation  with  its  fellow  of  the  opposite  side, 
beneath  the  sphenoidal  rostrum,  each  extending  for  a  little  distance 
upon  the  sides  of  the  latter.  Posteriorly,  a  palatine  is  elongotruncate, 
while  its  anterior  process  is  spiculiform.  There  is  no  vomer  in  this 
specimen,  but  it  is  quite  possible  it  may  have  been  lost,  as  it  some- 
times is  to  be  found  in  Coccyzus.  Both  in  Coccystes  and  in  Cuculus, 
as  well  as  in  the  Cuculinae  of  this  country,  the  pterygoid,  of  either 
side,  is  a  short,  slender  bone  with  raised  and  sharpened  superior 
border,  very  small  quadratal  end  and  articulation,  while,  anteriorly, 
its  extremity  is  somewhat  expanded  to  meet,  for  its  entire  depth, 
the  palatine  of  the  corresponding^  side.  They  do  not  quite  meet 
each  other  in  the  median  line  when  articulated.  Coming  to  the 
quadrate  of  each  side,  we  find  the  bone,  for  its  several  processes, 
much  compressed,  the  borders  being  sharp  and  the  facets  elongate, 
except  in  the  case  of  the  outer  one  on  the  mastoidal  head,  which 
is  hemispherical  in  form.  Either  basipterygoidal  process  is  aborted, 
and  the  broad  basitemporal  surface  occupies  a  higher  plane  than 
the  exoccipitals.  The  occipital  condyle  is  very  small,  and  the  large 
foramen  magnum  is  of  an  elliptical  outline,  its  major  axis  being 
transverse.  In  Cuculus  it  is  nearly  circular,  where,  too,  the  supra- 
occipital  prominence  is  not  as  well  developed  as  it  is  in  Coccystes. 

This  Great  spotted  cuckoo  possesses  a  mandible  and  hyoidean 
arches  practically  in  no  way  dififering  from  those  elements  of  the 
skeleton  as  we  find  them  among  the  true  Cuculinae  generally,  though 
the  ramal  vacuity  in  the  common  cuckoo  o.f  Europe  and  in  the 
species  now  being  considered  is  not  as  open  as  I  found  it  to  be 
in  Coccyzus  and  Geococcyx.  or  even  as  in  C  e  n  t  r  o  p  u  s  super- 
c  i  1  i  o  s  u  s  and  D  i  p  1  o  p  t  e  r  u  s  n  a  e  v  i  u  s  ,  representing  other 
subfamilies  of  this  interesting  group  of  birds. ^  The  sclerotal  plates 
of  the  eye  and  ossiculae  of  the  ear  require  no  special  description. 
From  my  examination  I  found  nothing  peculiar  about  them. 

Axial  skeleton.  While  the  general  characters  of  the  vertebrae 
and  ribs  agree  in  the  main  in  the  various  species  of  Old  and  New 
World  cuckoos  I  have  thus  far  examined,  they  nevertheless  present 
dilTerences  in  the  several  subfamilies  in  the  matter  of  the  number 
of  the  vertebral  bones,  as  well  as  a  consequent  difference  in  the 
arrangement  of  certain  of  the  ribs.  These  similarities  and  dififer- 
ences  may  best  be  compared  when  tabulated  as  follows : 

1  Shufeldt,  R.  W.  loc.  cit.  Plate  2,  figures  7  and  15.  This  foramen  is  also  very 
small    in    Crotophaga,    figure    8. 
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TABLE  OF  VERTEBRAE  AND  RIBS  IN   COCCYGES 
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It  will  be  observed  in  this  tabic  that  Coccystes  is  stated  to  have 
but  13  cervical  vertebrae,  as  compared  with  14  in  all  the  other 
cuckoos.  As  my  skeleton  of  that  species,  at  this  writing,  is  a  dis- 
articulated one,  it  is  just  possible  that  one  of  the  cervicals  may  have 
been  lost,  although  the  count  may  be  right,  and  there  is  no  ques- 
tion about  the  difference  in  the  number  of  the  caudal  vertebrae, 
but  these  are  far  more  apt  to  vary  in  number  as  compared  with  the 
cervical  series.  Otherwise,  this  table  is  substamtially  correct,  as  I 
have  compiled  it  with  great  care,  a  labor  that  has  given  me  the 
opportunity  to  revise  in  these  particulars  some  of  the  work  pre- 
sented in  previous  publications  on  these  birds.  Ho-wever,  in  any 
event,  setting  exceptions  aside,  it  may  be  said  that  the  cuculine 
type  possesses  18  free  vertebrae  between  the  skull  and  pelvis;  that 
there  are  five  or  six  caudal  vertebrae,  usually  five ;  that  there  are 
from  two  to  three  pairs  of  cervical  ribs ;  and  that  there  are  invari- 
ably four  pairs  of  dorsal  ribs,  of  which  three  or  four  connect  with 
the  sternum  by  costal  haemapophyses.  In  all  that  I  have  examined, 
the  pygostyle  has  a  long  superior  border,  the  exception  being  \a 
Crotophaga,  where  it  is  pointed.  This  bone  is  pneumatic  as  are 
all  the  other  vertebrae,  with  the  possible  exception  of  the  atlas. 
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Coccystes  possesses  a  sternum  with  the  average  cucuHne  char- 
acters, but  as  compared  with  Cii  cuius  canorus  it  exhibits  one 
noted  difference,  for  in  it  the  xiphoidal  extremity  is  distinctly  two- 
notched  upon  either  side,  while  in  the  same  locality  the  common 
cuckoo  has  but  one,  rather  wide,  shallow  notch.  Odier  cuckoos, 
both  Old  and  New  World  forms,  vary  in  this  respect,  and  the  fact 
that  they  do  simply  affords  another  example  of  the  uncertainty  of 
this  character,  in  so  far  as  it  possesses  any  positive  taxonomic  value. 
As  I  have  previously  pointed  out,  an  unnotched  and  unfenestrated 
sternal  body  may  exist  in  certain  petrels,  in  all  hummingbirds, 
as  far  as  known,  in  certain  auks,  and  possibly  in  all  swifts,  while 
there  is  no  predicting,  as  yet,  how  many  other  existing  birds  may 
be  similarly  circumstanced  in  this  particular. 

Both  Coccystes  and  Cuculus  have  the  keel  of  the  sternum  rather 
deep,  proportionall}^  deeper  than  in  Crotophaga  and  others,  with 
a  very  prominent  and  produced  carinal  angle.  This  part  of  the 
carina  is  carried  forward  in  a  somewhat  "  rakish  "  way,  not  to  be 
observed  in  Cuculus.     In  both  the  bone  is  pneumatic. 

Os  furcula  is  of  the  usual  cuculine  U-shaped  pattern  with  a 
moderately  large  hypocleidium.  Coccystes  has  this  process,  in  the 
articulated  skeleton,  in  close  contact  with  the  superior  edge  of  the 
carinal  angle  of  the  sternum,  to  which  it  is  fastened  by  strong 
ligament  in  life.  Such  an  arrangement  is  also  seen  to  be  the  case 
in  Crotophaga,  while  in  Cuculus  the  os  fiireitla  is  well  above  the 
carinal  angle,  and  is  no  closer  to  it,  in  this  species,  than  it  is  to 
the  manubrium  above.  This  is  an  interesting  point,  the  true  sig- 
nificance of  which  I  am  not  prepared  as  yet  to  explain.  A  scapula 
has  a  long  and  slender  blade  in  Coccystes,  carried  out  posteriorly  to 
a  fine,  sharp  point  or  apex,  this  part  of  the  bone  being  comparatively 
shorter  and  more  curved  in  Cuculus. 

In  a  coracoid  of  this  example  of  the  Great  spotted  cuckoo  from 
Syria,  I  note  an  unusual  character,  for  not  only  is  the  conspicuous 
outer  process  of  its  inferior  expanded  extremity  of  the  shaft  of  the 
bone  present,  as  in  other  cuckoos  whose  osteology  I  have  elsewhere 
described,  but  there  is  also  in  evidence  a  corresponding  mesial 
process,  produced  directly  upward  from  the  inner  lower  angle  of 
the  bone,  that  I  find  in  no  other  species,  though  there  is  a  rudi- 
mentary indication  of  it  in  the  common  cuckoo  of  Europe.  Coc- 
cystes has  a  small  os  Jmmeroscapiilarc  developed  at  its  usual  site 
at  the  shoulder  joint. 
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Upon  comparing  the  pelvis  of  this  cuckoo  with  the  correspond- 
ing bone  in  Cuculus,  a  number  of  very  marked  differences  are  to  be 
observed,  it  being  much  less  typically  cuculine  in  the  latter  than  it 
is  in  the  former  species.  In  Coccystes  the  pelvis  is  comparatively 
narrow  as  compared  with  its  length,  and  deep  from  above,  down- 
ward, whereas  in  the  common  cuckoo  it  is  considerably  compressed 
in  this  direction,  rendering  the  pelvic  basin  more  shallow,  while, 
as  a  whole,  the  bone  is  short  and  wide.  Both  have  open  "  ilioneural 
canals,"  with  a  pronounced  "  sacral  crista  "  standing  between  them, 
better  marked  in  Coccystes,  where,  too,  the  anterior  moieties  of  the 
ilia  closely  resemble  those  parts  in  Geococcyx.  Posteriorly,  on  the 
dorsum,  we  meet  with  a  few  scattered  intervertebral  foramina. 
Viewed  laterally,  it  is  to  be  noted  that  the  outstanding  of  the  ilium 
over  the  ilioiscliiac  foramen  is  fairly  well  marked  in  Coccystes,  being 
much  less  so  in  Cuculus  c  a  n  o  r  u  s  ,  in  which  species,  too, 
the  prepubic  spine  is  so  much  aborted  as  to  hardly  attract  attention, 
and  this  well  known  cuculine  character  is  only  slightly  more  con- 
spicuous in  the  former  bird.  On  the  posterior  pelvic  margin  there 
is  a  shallow  ilioischiac  notch  in  Cuculus  which  is  absent  in  Coc- 
cystes, while  the  latter  has  the  ilium,  on  either  side,  produced 
close  to  the  first  caudal  vertebra,  as  a  distinct  apophysis,  a  character 
not  present  in  the  common  cuckoo.  Both  have  the  posterior  pubic 
styles  extended  far  backward  as  slender  curved  rods,  very  different 
from  anything  we  meet  witli  in  such  a  species  as  Geococcyx. 

Indeed,  were  I  handed  a  specimen  of  the  pelvis  of  an  adult 
Coccystes  glandarius,  not  having  been  informed  as  to 
what  species  of  bird  it  belonged,  I  would,  without  hesitation,  pro- 
nounce it  to  be  from  some  representative  of  the  north  temperate 
tree  cuckoos;  but,  were  the  same  test  made  with  a  pelvis  of 
C  u  c  u  1  u  s  c  a  n  o  r  u  s  ,  no  other  pelves  being  at  hand,  in  either 
case,  for  comparison,  it  would  not  be  an  altogether  unpardonable 
mistake  were  I  to  decide,  offhand,  that  it  was  a  pelvis  from  some 
caprimulgine  fomi,  somewhere  between  a  Chordeiles  and  an  An- 
trostomus,  with  more  or  less  cuckoo  in  it. 

Appendicular  skeleton.  Pectoral  limb.  Whatever  else  may  be 
said  about  the  skeleton  of  Coccystes,  the  bones  of  its  wing  are  those 
of  a  true  representative  of  the  Coccyges,  that  is,  of  the  arboreal 
type.  Proportionately,  their  shafts  are  much  less  curved  than  we 
find  them  in  Geococcyx,  and  in  agreement  with  that  genus  the 
humerus  alone  is  endowed  with  pneumaticity,  the  pneumatic 
foramen,  however,   at   its   usual   site,  being  very   small,   which   is 
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also  true  in  the  case  of  Cuculus.  The  thin  "  radial  crest  "  is  semi- 
circular in  outline,  and  consequently  terminates  abruptly  on  llio 
shaft.  At  the  distal  end  of  the  bone,  we  find  an  "  ectocondyloid 
tubercle  "  to  be  present,  as  in  other  cuckoos.  The  ulna  exhibits 
but  moderate  curvature  down  its  shaft  along  which  we  find  some 
six  papillae  for  the  butts  of  the  quills  of  the  secondary  feathers.. 
The  radius  is  unusually  straight,  slender,  and  of  nearly  uniform 
caliber  in  so  far  as  its  shaft  is  concerned.  Carpal  elements,  the 
usual  two,  are  large,  and  as  in  the  case  of  the  other  bones  of 
manus  have  much  the  same  character,  barring  curvature,  as  the 
corresponding  ones  in  Geococcyx,  including  the  peculiar  little 
process,  for  tendinal  insertion,  on  the  posterior  margin  of  the  distal 
phalanx  of  the  medius  digit.  No  claws  appear  to  be  present  on 
any  of  the  fingers,  so  far  as  I  have  been  able  to  discover. 

Cuculus  has  a  wing  skeleton  that  in  its  characters  closely  re- 
sembles that  of  Coccystes,  but  the  long  bones  are  comparatively 
stouter  and  shorter.  The  distal  phalanx  of  the  hand  exhibits  a 
groove  for  its  entire  length  posteriorly,  which  in  life  is  coextensive 
with  the  concavity  occupying  the  entire  outer  aspect  of  the  phalanx 
above  it,  that  is,  the  proximal  joint  of  the  index  digit,  an  unusually 
broad  one  on  its  anterior  surface. 

In  Coccystes  the  humerus  has  a  length  of  4.7  centimeters ;  an 
ulna  of  4.6  centimeters;  and  a  carpometacarpus  of  2.5  centimeters  — 
the  index  digit  (two  joints)  also  2.5  centimeters.  The  same 
bones  in  Cuculus  c  a  n  o  r  u  s  measure  4.2  centimeters,  4.2 
centimeters,  2.2  centimeters,  and  2.2  centimeters  respectively. 

Pelvic  limb.  None  of  the  bones  of  the  skeleton  of  the  leg  in  C  o  c  - 
c  y  s  t  e  s  g  1  a  n  d  a  r  i  u  s  are  pneumatic,  and  their  shafts  exhibit 
but  very  slight  curvature,  that  of  the  iiictatarsiis  being  quite 
straight.  In  the  femur  the  trochanter  does  not  rise  above  the  shaft 
or  summit  of  the  bone,  while  at  the  distal  extremity,  anteriorly,  the 
intercondyloid  groove  is  narrow  and  deep.  In  Coccystes  the  patella 
is  a  small  and  very  insignificant  sesamoid,  a  condition  that  obtains 
in  all  of  the  small  cuckoos  examined  by  me. 

At  the  proximal  end  of  tibiotarsus  we  note  that  the  cnemial  proc- 
esses are  much  reduced,  and  do  rise  above  the  summit  of  the  bone, 
the  entocnemial  one  1)eing  the  better  produced.  As  a  whole  the 
shaft  of  this  leg  bone  is  very  slightly  bowed  to  the  front,  and  below 
the  "  fibular  ridge  "  is  cylindrical  in  form.  Distally,  its  condyles  are 
well  developed,  with  a  deep  intercondyloid  valley  between  them,  an- 
teriorly.    Much  reduction  has  taken  place  in  the  Hhula,  which  is 
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scarcely  produced  at  all  below  the  ridge  on  the  outer  side  of  its 
companion  bone  in  the  leg  of  this  cuckoo ;  above  the  ridge,  however, 
a  better  development  is  evidenced,  and  a  moderately  large  head 
is  offered  for  articulation  with  the  femur. 

Tarsomctatarsus  is  nearly  a  perfectly  straight  bone  in  Coc- 
cystes  glandarius  with  its  cuculine  characters  well  marked. 
Cubical  in  form,  its  "  hypotarsus  "  juts  directly  out  from  the  prox- 
imal end  of  the  shaft  behind,  and  is  pierced  by  two  small  foramina, 
vertically.  The  articular  facets  for  the  tibiotarsial  condyles  at  the 
summit  are  much  concaved,  with  a  peglike  apophysis  standing  be- 
tween them.  All  the  sides  of  the  shaft  are  more  or  less  flat,  though 
a  longitudinal  groove  runs  nearly  the  entire  length  posteriorly,  and 
for  the  upper  moiety  another  one  anteriorly.  Accessory  meta- 
tarsal is  comparatively  of  good  size,  and  of  the  three  trochlear  proc- 
esses occupying  the  distal  end  of  the  bone  the  middle  one  descends 
the  lowest ;  that  for  the  second  toe  next ;  while  the  one  for  the 
outer  toe  is  considerably  elevated.  The  foramen  for  the  passage 
of  the  anterior  tibial  artery  is  entire,  and  is  found  in  its  usual 
groove. 

Podal  digits  are  long  and  unusually  well  developed  for  a  tree 
cuckoo,  and  these  phalanges  run,  from  the  first  to  the  fourth  toe 
respectively,  2,  3,  4  and  5  joints  each,  and,  as  in  other  cuckoos,  the 
fourth  digit  is  permanently  reversed. 

Proportionately,  the  long  bones  of  the  pelvic  limb  of  Coc- 
c  y  s  t  e  s  glandarius  are  both  relatively,  as  well  as  actually, 
much  longer  than  the  corresponding  ones  in  the  leg  of  C  u  c  u  1  u  s 
cariorus,  and  this  is  interesting  from  the  fact  that  no  such  great 
differences  characterize  the  bones  of  the  skeleton  of  the  wing  in 
these  birds  [see  antca].  Measurements  go  to  show  that  in  Coc- 
cystes  the  femur  has  an  extreme  length  of  2.8  centimeters;  the 
tibiotarsus  5.2  centimeters;  the  tarsomctatarsus  2.7  centimeters; 
and  the  longest  anterior  digit  (3d  toe)  3.4  centimeters.  For 
C  u  c  u  1  u  s  c  a  n  o  r  u  s  the  corresponding  bones  measure  2  centi- 
meters ;  4  centimeters,  2.3  centimeters ;  and  the  toe  2.6  centimeters. 
In  other  words,  the  pelvic  limb,  with  respect  to  its  skeleton,  is 
comparatively  longer  in  proportion  to  the  size  of  the  species,  and 
better  developed  in  Coccystes  than  it  is  in  Cuculus,  where  the  de- 
velopment is  feeble,  even  in  comparison  with  the  skeleton  of  its  own 
pectoral  limb. 

Finally,  it  will  be  seen,  from  what  has  gone  before,  that  there 
are  excellent  osteological  characters  distinguishing  these  two  nat- 
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ural  genera  of  cuckoos.  In  a  brief  paper,  like  the  present,  these 
have  been  contrasted  with  suiificient  conciseness  in  foregoing  para- 
graphs, as  to  render  it  unnecessary  to  present  them  in  a  form  of  a 
table  in  this  place.  By  way  of  recapitulation,  however,  it  may  be 
as  well  to  invite  attention  once  more  to  the  differences  exhibited 
on  the  part  of  the  foramen  magnum  and  the  crotaphite  fossae  in  the 
skulls ;  the  number  of  vertebrae  in  the  spinal  column ;  the  form  of 
the  sternum  and  its  xiplioidal  extremity;  the  sternal  articulation 
of  the  hypocleidiuui  of  the  as  furcula;  the  marked  differences  in 
the  proportions  of  the  respective  bones  of  the  pectoral  and  pelvic 
limbs;  and  the  very  decided  morphological  differences  in  the  two 
pelves. 

Having  now  carefully  examined  and  compared  the  skeletons  of  a 
Coccystes  and  a  Cuculus,  and  recompared  the  characters  they  ex- 
hibit with  the  corresponding  ones  as  I  found  them  presented  on 
the  part  of  the  skeletons  of  various  other  kinds  of  cuckoos  de- 
scribed in  my  previous  memoir  on  the  subject,  published  by  the 
American  Philosophical  Society  of  Philadelphia,  I  find  myself  not 
much  better  prepared  to  offer  an  opinion  upon  the  natural,  or 
rather  true,  relationships  of  the  Coccyges  to  other  avian  groups, 
than  I  was  before  I  made  the  researches  of  which  an  account  is 
given  in  the  present  contribution.  Still  something  has  been  gained, 
a  little  progress  made,  and  every  ray  of  light  of  the  kind,  morpho- 
logical illumination  as  it  were,  is  sure  to  bring  the  taxonomer  and 
the  student  of  comparative  osteology  just  so  much  nearer  the  goal. 

It  is  still  a  problem  to  be  solved  where  the  cuculine  stock  first 
commenced  in  time  to  branch  off  from  the  "  avian  tree,"  and  still 
more  of  a  problem  what  those  birds  looked  like,  and  what  char- 
acters they  exhibited  in  their  skeletons.  We  have  no  such  informa- 
tion as  this,  and  may  never  have  it,  and  this  being  the  case  it  be- 
comes a  matter  of  the  greatest  difficulty  to  decide  which  species 
or  genus  of  cuckoos  is  now  most  nearly  related,  morphologically, 
to  the  pristine  ancestral  birds. 

Was  it  a  ground  cuckoo  or  a  tree  cuckoo  ?  Were  they  big  or 
little  forms?  Along  the  line,  where  did  the  reversion  of  the  fourth 
toe  first  become  established,  and  what  caused  it?  That  this  latter 
has  but  scant  classificatory  significance  now,  there  is  hardly  any 
question,  though  did  we  but  really  know  why  a  woodpecker,  and 
a  cuckoo,  and  a  touracou  all  possess  zygodactyle  feet,  it  might  be 
of  very  considerable  assistance.  The  old-time  classifiers  of  birds 
were  often  possessed  of  the  idea  that   the  common   form   of  the 
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existing  group  was   the  type,   and   that  all   subsequent  additions, 
through  discovery,  of  whatever  rank  they  might  be,  were  in  a  way  , 
to  be  considered  rather  as  aberrant  forms.     Thus  it  was  that  Cu- 
culus,  the  common  cuckoo  of  the  Old  World,  was  taken  to  be  the 
type  of  all  the  cuckoos,  but  we  know  better  than  this  amounts  to 
now.     Indeed,  some  of  the  strong  osteological  cuculine  characters 
are  found  to  be  rather  feebly  developed  in  Cuculus,  as,  for  example, 
the  prominent  lateral  projection,  on  either  side,  of  the  ilium,  over 
the  ilioischiatic  foramen,  and,  too,  the  conspicuous  prepubic  spine. 
These  are  manifestly  cucuhne   skeletal  characters,  and  they  must 
possess  their  significance,  however  ignorant  we  may  be  as  to  their 
true  meaning.    Again,  these  two  very  characters  are  most  conspicu- 
ously developed  in  Geococcyx,  but  there  is  a  good  and  sufficient 
reason  to  account  for  the  first  mentioned  one  being  there,  for  Geo- 
coccyx is  a  marvelous  runner,  so  the  musculature  of  its  pelvic  limbs 
is  something  extraordinary,  and  in  order  to  afford  attachment  for 
some  of  the  more  powerful  of  these  muscles,  the  development  of  this 
extra  bony  surface  on  the  pelvis  became  necessary.^     But  why  this 
particular  character  is  to  be  found  in  various  degrees  of  perfectness 
in   all   other   cuckoos    is   another   matter.      The   tree    cuckoos,    for 
example,  possess  it,  and  they  are  in  no  sense  runners,  in  fact  their 
locomotory  powers  are  markedly  feeble,  in  this  particular  respect. 
This  likewise  applies  in  the  case  of  Crotophaga.    Were  the  extinct, 
ancestral  cuckoos  terrestrial  forms,  and  the  existing  arboreal  and 
other  species  derived   from  them,  and  so  still  retain  some  of  the 
osteological  characters  of  the  ancestral  stock,  which  characters  are 
now  to  be  regarded  in  the  light  of  vestigial  ones?    If  so,  Geococcyx 
may  be  a  modern,  highly  specialized  representative  of  the  prototype. 
And,  as  Garrod  thought,  it  may  have  some  of  the  terrestrial  galli- 
naceous stock  in  its  composition,  or  rather  organization.     Here  is 
where  the  zygodactylous   Musophagidae  would  come   in,   and   the 
gallinaceous   ancestral  line   is   one  of   enormous   antiquity,   and   at 
least  one  related  group,  the  tinamous,  still  retain  in  their  skeletal 
structure  characters  of  the  reptiloid  kind,  which  were  present  in  the 
earliest  forms  of  birds,  now  long  extinct. 

Further   on   this   line,    I   now  hardly    feel   prepared   to   venture, 
and   certainly    not   until    I   have    morphologically   examined   a    far 


1  Shufeldt,  R.  W.  Contributions  to  the  Anatomy  of  Geococcyx  californianus.  Zool. 
Soc.  Lend.  Proc.  Nov.  1886.  p.  466-91, _  pi.  42-45-  Also,  A  Review  of  the  Muscles 
Used  in  the  Classification  of  Birds.  Jour.  Comp.  Med.  &  Surg.  New  York.  Oct.  1887. 
Reprint  p.  1-24,  fig.  i— 13.  Several  of  the  natural  size  figures  present  the  myology 
of  the  pelvic  limb  of  the  Ground  cuckoo  (Geococcyx  californianus)  of 
the  United   States  avuauna. 
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greater  number  of  the  Old  World  bird  forms  than  I  have  up  to 
this  writing.  It  is  earnestly  to  be  hoped  that  man  will  not  destroy 
the  entire  class,  as  they  now  exist,  before  we  at  least  gain  a  more 
certain  insight,  a  more  profound  knowledge,  of  their  anatomy  and 
their  affinities. 

Owing  to  the  great  number  of  places  in  which  my  papers  on 
avian  anatomy  have  appeared  during  the  past  twenty  years,  I 
learn  through  many  inquiries  from  naturalists  in  various  parts  of 
the  world  that  considerable  difficulty  is  experienced  in  finding  them 
and  consulting  them.  In  order  to  obviate  this,  I  here  append  the 
following : 


BIBLIOGRAPHY  OF  THE  AUTHOR'S  WRITINGS   THAT 

BEAR  DIRECTLY  UPON  THE  ANATOMY  AND 

CLASSIFICATION  OF  BIRDS 

The  author  in  selecting  these  titles  from  the  list  of  his  published  and 
manuscript  works  has  omitted  all  of  his  scientific  and  popular  ornithological 
papers  not  especially  concerned  with  avian  anatomy  or  taxonomy,  though 
in  not  a  few  instances  they  contained  facts  of  interest  and  of  some  im- 
portance to  the  classifier  of  birds. 

1  Osteology  of  Speotyto  cunicularia  hypogaea.     U.  S.  Geog.  & 

Geol.     Sur.    Terr.    Dep't    of    Interior    Bui.      Washington, 
D.  C.  Feb.  II,  1881.    V.  6,  no.  i,  p.  593-626,  pi.  1-3. 

2  Osteology  of  Eremophila  alpestris.     Ibid.     p.  627-52,  pi.  4. 

3  Osteolog}^  of  the  North  American  Tetraonidae.     Ibid.  p.  653- 

718,  pi.  5-13. 

4  Osteology  of  Lanius  ludovicianus  excubitorides.     Ibid.  p.  719- 

26,  pi.  14. 

5  Osteology  of  the  Cathartidae.     Ibid.     p.  727-802,  pi.   15-22, 

Numerous  text  figures. 

6  On  the  Ossicle  of  the  Antibrachium  as  Found  in  Some  of  the 

North     American     Falconidae.     Nutt.     Ornith.     Club     BuL 
Oct.  1881.  p.  197-203. 

7  The  Claw  on  the  Index  Digit  of  the  Cathartidae.     Am.  Nat. 

Nov.  1 88 1,  p.  906-8. 

8  Notes  upon  the  Osteology  of  Cinclus  mexicanus.    Nutt.  Ornith. 

Club  Bui.  Cambridge,  Mass.  Oct.  1882.  v.  7,  no.  4,  p.  213-21. 
Cuts. 
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9  The  Number  of  Bones  at  Present  Known  in  the  Pectoral  and 
Pelvic  Limbs  of  Birds.  Am.  Nat.  Nov.  1882.  v.  16,  no.  2, 
p.  892^5. 

10  Contributions  to  the  Anatomy  of   Birds.      12th  An.   Rep't   of 

the  late  U.  S.  Geol.  &  Geog.  Sur.  Terr.  (Hayden's).  Wash- 
ington. Gov't  Printing  C)ffice.  Oct.  14,  1882.  (Author's 
ed.).    8  v.,  title  and  p.  593-806,  pi.  1-24.    Many  cuts  in  text. 

11  Observations    upon    the    Osteology    of    Podasocys    montanus. 

Jour.  Anat.  &  Pliys.  Lond.  Oct.  1883.  v.  18,  pt  i,  p.  86-102. 
Plate. 

12  Osteology  of  the  Cormorant.     Science.  Dec'.  7,  1883.     p.  739, 

13  Report  on  the.  Section  of  Comparative  Anatomy.    [Mus.  and 

Lib.]  Surg.  Gen.  Office,  IJ.  S.  A.  In  ms.  Jan.  1884.  67  p. 
7  photos.  5  woodcuts  in  text.  [One  copy  bound] 
Sent  through  Jno.  S.  Billings  U.  S.  A.  to  Surg.  Gen.  Robt. 
Murray  U.^S.A.     [See  Records  of  S.  G.  O.] 

14  Osteology  of  the  Cormorant.     Science.     Feb.  8,   1884.    v.  3, 

no.  53,  p.  143. 

15  Osteology  of   the   Cormorant.     Ibid.   Apr.    18,    1884.     no.  63, 

P-  474,  475- 

16  Osteology  of  Ceryle  alcyon.     Jour.  Anat.  &  Phys.  Lond.  Apr. 

1884.  V.  18,  pt  3,.  p.  277-94,  pi.  14.    Woodcuts  in  text. 

17  Concerning-   Some  of  the   Forms  Assumed  by  the   Patella  in 

Birds.  U.  S.  Nat.  Mus.  Proc.  1884.  7:324-31.  Numerous 
text  figures. 

18  Osteolog-y    of    Numenius    longirostris,    with    Notes    upon    the 

Skeletons  of  Other  American  Limicolae.  Jour.  Anat.  &  Phys. 
Lond.     Oct.  1884.     p.  57-82,  pi.  4-5. 

19  Variations  in  the  Form  of  the  Beak,  that  Take  Place  during  its 

Growth,  in  the  Short-tailed  Albatross  CD  i  o  m  e  d  e  a 
brach>ura).      The    Auk.      Cambridge,    Mass.      Apr. 

1885.  V.  2,  no.  2,  p.  175-78.     Four  cuts  in  text. 

20  A  Complete  Fibula  in  an  Adult  Living  Carinate  Bird.    Science. 

June  26,  1885.    V.  5,  no.  125,  p.  516. 

21  "Furculum"   or  "  Furcula."      Nature.      Lond.    Nov.    5,   1885. 

V.  33,  no.  I,  p.  8,  9. 

22  On  the  Free  Post-pubis  in  Certain  of  the  Falconidae.   The  Auk. 

New  York.  Jan.  1886.  v.  3,  no.  i,  p.  133,  134.  One  figure  in' 
text. 

23  The  Skeleton  in  Geococcyx.     Jour.  Anat.  &  Phys.  Lond.  Jan. 

1886.  V.  20,  pt  2,  p.  244-66,  pi.  7-9. 
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24  Contribution  to  the  Comparative  Osteolog:y  of  the  Trochilidae. 

Caprimulgidae    and    CypseHdae.      Zool.    Soc.    Lond.    Proc 
Dec.  I,   1885.     p.  886-915,  pi.  58-61.     Woodcuts  in  text. 

25  Osteology  of  Conurus  carolinensis.    Jour.  Anat.  &  Phys.    Lond. 

Apr.  1886.   V.  20,  pt  3,  art.  no.  4,  p.  407-20,  pi.  10,  11. 

26  Swifts,"  Humming-birds  and  Goatsuckers.     Forest  &  Stream. 

New  York.     July  i,  1886.     v.  24,  no.  23,  p.  447. 

27  A  Most  Extraordinary  Structure.   Science.  July  i6,  1886.   v.  8, 

no.  180,  p.  57,  58. 

28  The  Classification  of  the  Macrochires.     The  Auk.  n.  s.  July 

1886.  V.  3,  no.  3,  p.  414,  415. 

29  The  Classification  of  the  Macrochires.     Ibid.  Oct.  1886.  no.  4, 

P-  491-95- 

30  Osteological  Note  upon  the  Young  of  Geococcyx  calif ornianus. 

Jour.  Anat.  &  Phys.  Lond.  n.  s.  Oct.  1886.  v.  i,  pt  i, 
p.  101-2.    Two  cuts  in  text. 

31  Classification  of  the  Macrochires.    The  Auk.    Jan.  1887.    v.  4, 

no.  I,  p.  80-82. 

32  Specific  Variations  in  the  Skeletons  of  Vertebrates.      Science. 

Apr.  29,  1887.     V.  9,  no.  221,  p.  414-16.     2  cuts  in  text. 

33  Additional  Notes  upon  the  Anatomy  of  the  Trochili,  Caprimulgi 

and  the  Cypselidae.  Zool.  Soc.  Lond.  Proc.  Apr.  i,  1887, 
pt  4,  p.  501-3.     6  figures  in  text. 

34  Contributions    to    the    Anatomy    of    Geococcyx   californianus. 

Zool.  Soc.  Lond.  Proc.  Apr.  1887.  pt  4,  p.  466-91,  pi.  42-45. 
2  woodcuts  in  text. 

35  The  IMaxillo-palatines  of  Tachycineta.     Science.    June  3,  1887. 

V.  9,  no.  226,  p.  538. 

36  Another  Muscle  in  Birds  of  Taxonomic  Value.    Science.    June 

24,  1887.    V.  9,  no.  229,  p.  623,  624.    2  cuts  in  text. 

37  Notes  on  the  Visceral  Anatomy  of  Certain  Auks.     Zool.  Soc. 

Lond.  Proc.  June  18,  1887.     P-  43-47-    2  figures. 

38  A  Critical  Comparison  of  a  Series  of  Skulls  of  the  Wild  and 

the  Domesticated  Turkeys  (M.  g.  mexicana  and  M.  g. 
dome  Stic  a).  Jour.  Comp.  Med.  &  Surg.  New  York. 
July  1887.     V.  8,  art.  20,  no.  3.  p.  207-22.     7  figures  in  text 

39  Geococcyx    californianus  —  A    Correction.      The    Auk.      July 

1887.  V.  4,  no.  3,  p.  254,  255. 

40  Individual  A'ariation  in  the  Skeletons  of  Birds  and  Other  Mat- 

ters. The  Auk.  July  1887.  v.  4,  no.  3,  p.  265-68.  2  fig- 
ures in  text. 


360  NEW    YORK    STATE    MUSEUM 

41  On  the  Tongue  in  the  Humming-bird.    Forest  &  Stream.    New 

York,  Thursday,  July  14,  1887.  v.  28,  no.  25,  p.  531.  3 
figures  in  text. 

42  The  Dermo-tensor  Patagii  Muscle.    Science.    New  York.    July 

29,  1887.    V.  10,  no.  234,  p.  57.     3  figures. 

43  A  Chapter  on  Pterylography.     Forest  &  Stream.     New  York. 

Aug.  25,  1887.    V.  29,  no.  5,  p.  84,  85.    5  figures  in  text. 

44  The  Dermo-tensor  Patagii  Muscle.    The  Auk.    Oct.  1887.  v.  4, 

no.  4,  p.  353-56.     2  figures  in  text. 

45  A  Review  of  the  Muscles  Used  in  the  Classification  of  Birds. 

Jour.  Cojnp.  Med.  &  Surg.  New  York.  Oct.  1887.  v.  8, 
no.  4,  p.  321-44.     13  figures. 

46  On  a  Collection  of  Birds'  Sterna  and  Skulls,  Collected  by  Dr 

Thomas  H.  Streets,  U.  S.  Navy.     U.  S.  Nat.  Mus.   Proc. 

1887.  p.  376-87.     5  figures  in  text. 

47  Observations  on  the  Pterylosis  of  Certain  Picidae.     The  Auk. 

New  York.    Apr.  1888.    v.  5,  no.  2,  p.  212-18.    5  figures. 

48  On  the  Skeleton  in  the  Genus  Sturnella,  with  Osteological  Notes 

upon  Other  North  American  Icteridae  and  the  Corvidae. 
Jour.  Anat.  &  Phys.  Lond.  Apr.  1888.  v.  22  (n.  s.  v.  11), 
p.  309-50,  pi.  14,   15- 

49  Osteological  Notes  upon  Puffins  and  Ravens.     The  Auk.     n.  s. 

New  York.    July  1888.     v.  5,  no.  3,  p.  328,  329. 

50  The  Sternmn  in  the  Solitary  Sandpiper,  and  Other  Notes.    .Ibid. 

p.  330-32. 

51  Osteology  of  Porzana  Carolina.     Jour.   Comp.   Med.   &   Surg. 

New  York.     July  1888.     v.  9,  no.  3,  art.  17,  p.  231-48. 

52  Observations  upon  the  Morphology  of  Callus  bankiva  of  India. 

Ibid.  Phila.  Oct.  1888.  no.  4,  art.  21,  p.  343-76.  30  figures 
in  text. 

53  Contributions  to  the  Comparative  Osteology^  of  Arctic  and  Sub- 

arctic Water  Birds.     Pt  i.     Jour.  Anat.  &  Phys.  Lond.  Oct. 

1888.  v.  23,  n.  s.  V.  3,  p.  1-39,  pi.  1-4.    40  figures. 

54  The    Osteology    of    Habia    melanocephala,    with    Comparative 

Notes  upon  the  Skeletons  of  Certain  Other  Conirostral  Birds, 
and  of  Tanagers.  The  Auk.  New  York.  Oct.  1888.  v.  5, 
no.  4,  p.  439-44-    2  figures. 

55  On    the   Affinities   of   Aphriza   virgata.      Jour.    Morph.     Bost. 

Nov.  1888.     V.  2,  no.  2,  p.  311-40.  pi.  25. 

56  Observations  upon  the  Osteology  of  the  North  American  An- 

seres.  U.  S.  Nat.  Mus.  Proc.  Washington.  Gov't  Print- 
ing Office.     1888.     11:215-51.     35  figures  in  text. 
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57  Observations  upon  the  Osteology  of  the  Order  Tubinares  and 

Steganopodes.  U.  S.  Nat.  Mus.  Proc.  11:253-315.  43  fig- 
ures in  text. 

58  Contributions  to  the  Comparative  Osteology  of  Arctic  and  Sub- 

arctic Water  Birds.  Pt  2.  Jour.  Anat.  &  Phys.  Lond.  Jan. 
1889.     V.  23,  n.  s.  V.  3,  p.  165-86,  pi.  7-1 1. 

59  Osteology  of  Circus  hudsonius.      Jour.  Comp.  Med.  &  Surg. 

Phila.  Apr.  1889.  v.  10,  no.  2,  art.  10,  p.  126-59.  ^7  figures 
in  text. 

60  Contributions  to  the  Comparative  Osteology  of  Arctic  and  Sub- 

arctic Water  Birds.  Pt  3.  Jour.  Anat.  &  Phys.  Lond. 
Apr.  1889.     23:400-27.     17  figures  in  text. 

61  Osteological     Studies    of    the     Subfamily    Ardeinae.       Pt     i. 

Jour.  Comp.  Med.  &  Surg.  Phila.  July  1889.  v.  10,  no.  3,  art. 
15,  p.  218-43.    8  figures  in  text. 

62  Contributions  to  the  Comparative  Osteology  of  Arctic  and  Sub- 

arctic  Water   Birds.      Pt  4.    Jour.   Anat.    &    Phys.     Lond. 
July  1889.    23 :537-58-     8  figures. 
6^  Note  on  the  Anserine  Affinities  of  the  Flamingoes.     Science. 
New  York.     Sept.  20,  1889.     v.  14,  no.  346,  p.  224,  225. 

64  Contributions  to  the  Comparative  Osteology  of  the  Families  of 

North  American  Passeres.  Jour.  Morph.  Bost.  June 
1889.    V.  3,  no.  I,  p.  81-114,  pi.  5,  6,  fig.  1-26. 

65  Notes    on    the    Anatomy    of    Speotyto    cunicularia    hypogaea. 

Ibid.  p.  115-25,  pi.  7. 

66  Osteological  Studies  of  the  Subfamily  Ardeinae.     Pt  2.    Jour. 

Comp.  Med.  &  Surg.  Phila.  Oct.  1889.  v.  10,  no.  4,  p.  287- 
317,  fig.  9-37. 

67  Studies  of  the  Macrochires,  Morphological  and  Otherwise,  with 

the  View  of  Indicating  Their  Relationships  and  Defining  Their 
Several  Positions  in  the  System.  (Communicated  by  W. 
-  Kitchen  Parker,  F.  R.  S.,  F.  L.  S.)  Linn.  Soc.  Jour.  [Lond.] 
—  Zoology^  1889.  V.  20,  no.  122,  p.  299-394,  pi.  17-24. 
Woodcuts. 

68  Contributions  to  the  Comparative  Osteology  of  Arctic  and  Sub- 

arctic Water  Birds.  Pt  5.  Jour.  Anat.  normal  &  pathologi- 
cal. Lond.  Oct.  1889.  V.  24,  n.  s.  v.  4,  art.  10,  p.  89-116, 
pi.  6-8. 

69  On  the  Position  of  Chamaea  in  the   System.     Jour.   Morph. 

Bost.  Dec.   1889.     V.  3,  no.  3.  p.  475-502.    8  figures  in  text. 
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70  Contributions    to    the    Comparative    Osteology   of   Arctic   and 

Subarctic  Water  Birds.     Pt  6.     Jour.  Anat.  Lond.  Jan.  1890. 
V.  24,  p.  169-87,  pi.  II,  12.     Woodcuts  in  text. 

71  Contributions   to   the   Comparative   Osteology    of   Arctic   and 

Subarctic  Water  Birds.     Pt  7.     Jour.  Anat.  &  Phys.  Lond, 
July  1890.     24:543-66.     17  woodcuts  in  text. 

72  The  Myology  of  the  Raven  (Corvus  corax  sinuatus).    A  Guide 

to  the  Study  of  the  Muscular  System  in  Birds.     London  and 
New  York.     Macmillan  &  Co".     1890. 
jTy  Contributions  to  the  Comparative  Osteology  of  Arctic  and  Sub- 
arctic  Water    Birds.      Pt   8.     Jour.   Anat.    &   Phys.   Lond. 
Oct.  1890.     V.  25,  n.  s.  V.  5,  pt   I,  p.  60-77,  fig.  1-7. 

74  On  the  Affinities   of   Hesperornis.      Nature.     Lond.   Dec.   25, 

1890.  V.  43,  no.  1 104,  p.  176. 

75  A  Peculiar  Character  Referable  to  the  Base  of  the  Skull  in 

Pandion.     The  Auk.     New  York.  Apr.  1891.     v.  8   (n.  s.), 
no.  2,  p.  236,  237. 

76  Notes  on  the  Classification  of  the  Pigeons.     Am.  Nat.  Phila. 

Feb.  1891.     V.  25,  no.  290,  p.  157,  158. 
"jy  Some  Comparative  Osteological  Notes  on  the  American  Kites. 
The    Ibis.      (6th    ser.)      Lond.    Apr.    1891.     v.    3,    no.    lo, 
p.  228-32. 

78  On  a  Collection  of  Fossil  Birds  from  the  Equus  Beds  of  Oregon. 

Am.    Nat.      Phila.    Apr.    1891.      v.    25,    no.   292,    p.    303-6. 
Plate. 

79  Anatomy  of  the  Apteryx.    Science,    New  York.    June  5,  1891. 

V.  17,  no.  435,  p.  318,  319. 

80  On  the   Question  of   Saurognathism   of   the   Pici,  and   Other 

Osteological  Notes  upon  that  Group.     Zool.  Soc.  Lond.  Proc. 
Feb.  3,  1891.     Pt    I,  p.  122-29. 

81  Contributions  to  the  Comparative  Osteology  of  Arctic  and  Sub- 

arctic Water   Birds.     Pt  9.     Jour.   Anat.  &   Phys.     Lond. 
July   1891.     V.  25,  n.  s.  V.  5,  pt   5,  art.  5,  p.  509-25,  pi.  11,  12. 

82  On  the  Comparative  Osteology  of  the  United  States  Colum- 

bidae.  Zool.  Soc.  Lond.  Proc.  Aug.  i,  1891.    Pt  2,  p.  194-96- 

83  Fossil    Birds    from    the    Equus   Beds   of    Oregon.      Am.    Nat. 

Phila.  Sept.  1891.     v.  25,  no.  297,  p.  818-21. 

84  Tertiary  Fossils  of  North  American  Birds.     The  Auk.     New 

York.     Oct.  1 89 1.     V.  8,  no.  4,  p.  365-68. 

85  Morphology    of    the    Avian    Brain.      Am.    Nat.      Phila.    Oct. 

1891.  v.  25,  no.  298,  p.  900,  901. 


OSTEOLOGY   OF   BIRDS  363 

86  Concerning  the  Taxonomy  of  the  Xorth  American  Pygopodes, 

Based  upon  their  Osteology.     Jour.  Anat.  &  Phys.     Lond. 
Jan.  1892.     V.  26,  p.  199-203. 

87  A    Contribution    to    the   V^ertebrate    Paleontolog}-    of    Texas. 

E.  D.  Cope.  Am.  Phil.  Soc.  Proc.  Phila.  Apr.  1892.  v.  30. 
.[Creccoides  osborni  Shuf.  gen.  et.  spec.  nov.  described  on 
p.  125-27] 

88  A  Discussion  of  Mr  Ridgway's  Notions  in  Regard  to  the  Sys- 

tematic  Position   of   the    Hummingbirds.     Pop.    Sci.   News. 
Bost.  Sept.  1892.     V.  26,  no.  9,  p.  283,  284. 

89  Ridgway   on  the   Hummingbirds.     Nature.     Lond.   Thursday, 

Sept.  15,  1892.     V.  46,  no.  1 194,  p.  465. 

90  Ridgway    on    the    Anatomy    of    Hummingbirds    and    Swifts. 

Am.  Xat.  Phila.  Oct.  i8c)2.     p.  869,  870. 

91  A  Study  of  the  Fossil  Avifaufta  of  the  Equus  Beds  of  the 

Oregon  Desert.     Acad.   Xat.  Sci.   Phila.  Jour.     Phila.  Oct. 

1892.  9:389-425,  pi.  15-17. 

92  The   Systematic  Position  of  Hummingbirds :  A  Rejoinder  to 

Mr  Ridg\vay.     Pop.   Sci.   News.     Bost.  Jan.    1893.     v.   27, 
no.  I,  p.  3,  4- 

93  Notes    on    the    American    Bittern.      The    Auk.     Jan.     1893. 

V.  10,  no.  I,  p.  "//,  78. 

94  Comparative   Notes  on  the   Swifts  and  Hummingbirds.     The 

Ibis.     Lond.  Jan.  1893.     v.  5,  no.  17,  art.  7,  p.  S4-100.     6 
figures  in  text. 

95  Notes  on  Paleopathology.     Pop.  Sci.  ]Mo.     New  York.     Mar. 

1893.  V.  42,  no.  5,  p.  679-84.    2  figures. 

96  On  the  Classification  of  the  Longipennes.     Am.  Nat.     Phila. 

Mar.  1893.     V.  27,  no.  315,  p.  233-37. 

97  The  Chionididae  (A  Review  of  the  Opinions  on  the  Systematic 

Position  of  the  Family).    The  Auk.    New  York.    Apr.  1893. 
V.  10,  no.  2,  p.  158-65. 

98  Ridgway  on  the  Anatomy  of  the  Hummingbirds  and  Swifts. 

A  Rejoinder.     Am.  Nat.     Phila.  Apr.  1893.     v.  2j,  no.  316, 

p.  367-71- 

99  Comparative  Osteological  Notes  on  the  Extinct  Bird  Ichthyor- 

nis.     Jour.  Anat.   &   Phys.     Lond.  Apr.   1893.     "^'-  -7-  "•   s. 
V.  7,  pt  3,  art.  2,  p.  336-42. 
100  Hunmiingbirds   and    Swifts   Again.      Pop.    Sci.    News.      Bost. 
May  1893.     ^'-  27.  no.  5.  p.  ys- 
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loi  Goatsuckers    and    their    Allies.      The    Observer.       Portland 
(Conn.)  May  1893.    v.  4,  no.  5,  p.  148-50. 

102  Notes  on  the  Trunk-skeleton  of  a  Hybrid  Grouse.     The  Auk. 

New  York.     July  1893.     v.  10,  no.  3,  p.  281-85. 

103  On  the   Mechanism   of  the  Upper   Mandible   in   the   Scolopa- 

cidae.  The  Ibis.  Lond.  Oct.  1893.  p.  563-65.  2  figures  in 
text. 

104  Night    Hawks   and   Whip-poor-wills.      Pop.    Sci.    Mo.      New 

York.     Jan.  1894.     v.  44,  no.  3,  p.  308-13.     2  figures.     ' 

105  On  the  Taxonomy  of  the  Swifts  and  Hummingbirds.     A  Re- 

joinder. The  Ibis.  i6th  ser.  Lond.  Jan.  1894.  v.  6,  no. 
21,  p.  32-39. 

106  Note  on  the  Shoulder  Girdle  of  the  Man-o'-war  Bird.     Science. 

New  York.     Jan.  26,  1894.     v.  23,  no.  573,  p.  50. 

107  Comparative  Oology  of  North  American  Birds.     Smith.  Inst. 

U.  S.  Nat.  Mus.  Wash.  Gov't  Printing  Office.  1894. 
p.  461-93. 

108  On  the  Affinities  of  the  Steganopodes.    Zool.  Soc.  Lond.  Proc. 

Feb.  20,  1894.     p.  160-62. 

109  On  Cases  of  Complete  Fibulae  in  Existing  Birds.     The  Ibis. 

Lond.  July  1894.     v.  6,  no.  23,  art.  29,  p.  361-66,  fig.   i,  2. 

1 10  On  the  Osteology  of  Cranes.  Rails  etc.     Ibid.     ^lar.  20,  1894. 

p.  250,  251. 

111  Notes  on  the  Steganopodes,  and  on  Fossil  Birds'  Eggs.     The 

Auk.     New  York.     Oct.  1894.     v.  11,  no.  4,  p.  337-39. 

112  On  the  Osteology  of  Certain  Cranes,  Rails,  and  their  Allies, 

with  Remarks  upon  their  Affinities.  Jour.  Anat.  &  Phys. 
Lond.  Oct.  1894.  V.  29,  n.  s.  v.  9,  pt  i,  art.  5,  p.  21-34. 
Text  figures. 

113  Some    of    the    "Outliers"    among    Birds.      Pop.    Sci.     Mo. 

New  York.  Apr.  1895.  v.  44,  no.  6,  p.  760-80.  10  figures 
in  text. 

114  Gulls  and  tlieir  Allies.    Pop.  Sci.  News.    New  York.    May  1895. 

V.  29,  no.  5,  p.  65,  66.    lUus. 

115  On  the  Affinities  of  Harpagornis.     N.  Z.  Inst.     Trans,     v.  2S, 

art.  69,  p.  665. 

116  Fossil  Bones  of  Birds  and  ^Mammals  from  Grotto  Pietro  Tam- 

poni  and  Grive-St  Alban.  Acad.  Nat.  Sci.  Phila.  Proc. 
1896.    p.  507-16,  pi.  24.  I  fig. 

117  On  the  Feathers  of  "  Hesperornis."   Nature.   Lond.   Thursday, 

May  13,  1897-     V.  56,  no.  1437,  p.  30. 
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118  On  the  Terrestrial  Attitudes  of  Loons  and  Grebes.     The  Ibis. 

Lond.  Jan.  1898,  p.  46-51. 

119  Anatomy  of  the   Swallows.     Nature.     Lond.   Thursday,   June 

30,  1898.     V.  58,  no.  1496,  p.  199,  200. 

120  On   the  Alternation   of   Sex   in  a-  Brood   of   Young  Sparrow 

Hawks.      Am.    Nat.      Bost.    Aug.    1898.      v.    32,    no.    380, 
p.  567-70.    Illus. 

121  Observations  on  the  Classifications  of  Birds.     Acad.  Nat.  Sci 

Phila.  Proc.   1898.     p.  489-99.     Illus. 

122  Professor  Collett  on  the  Morphology  of  the  Cranium  and  the 

Auricular  Openings  in  the  North  European  Species  of  the 
Family  Strigidae.     Jour.  Morph.     Bost.  1900.     v.  17,  no.  i 
p.  119-76,  pi.  15-20,  fig.  1-30.     Cuts  in  text  1-7. 

123  A  Remarkable  Growth  on  the  Bill  of  a  Curlew  (Numenius  ar- 

quatus).     Ornis.     Paris.  Nov.-Dec.     v.  10,  no.  4,  p.  477-79 
Illus. 

124  On    the    Osteology    of    the    AVoodpeckers.      Am.    Phil.    Soc 

Proc.     Phila.     Oct.-Dec.  1900'.     v.  39,  no.  164,  p.  578-622, 
pi.  9.     II  cuts  in  text. 

125  On  the  Osteology  of  the  Striges.     Ibid.     p.  665-722,  pi.  IQ- 

17.     6  text  figures. 

126  On  the  Systematic  Position  of  the  Sand  Grouse.     Am.  Nat 

Bost.  Jan.  "1901.    v.  25,  no.  409,  p.  11-16.    Illus. 

127  Osteology  of  the  Herodiones.     Carnegie  Mus.  Ann.  Pittsburg, 

Pa.  Apr.  1901.     V.  I,  no.   i,  p.   158-249,  pi.  5-6.    43  text 
figures. 

128  Osteology  of  the  Penguins.     Jour.  Anat.  &  Phys.     Lond.  Apr. 

I,  1901.     V.  35,  p.  390-404,  pl-  38- 

129  Notes  on  the  Osteology  of  Scopus  umbretta  and  Balaenicepi 

rex.     Ibid.     p.  405-12,  pl.  39. 

130  On  the  Osteology  and  Systematic  Position  of  the  Screamers 

(Palamedea;  Chauna).     Am.  Nat.     Bost.  June  1901.    v.  35, 
no.   414,  p.  455-61.     Plate. 

131  The  Osteology  of  the  Cuckoos   [Coccyges].     Am.  Phil.  Soc 

Proc.     Phila.  Jan.  1901.     v.  40,  no.  165,  p.  4-51,  pl.  i,  2. 

132  On    the    Osteology    and    Systematic    Position    of    the    Alcae. 

Am.  Nat.    Bost.  July  1901.    v.  35,  no.  415,  p.  541-51.    Plate. 

133  On  the  Osteology  of  the  Pigeons.     Jour.  Morph.     Bost.  SepL 

1901.     V.  17,  no.  3,  p.  487-514,  pl-  A,  B. 

134  Osteology  of  the  Flamingoes.     Carnegie  Mus.  Ann.    Pittsburg, 

Pa.  1901.     1 :295-324,  pl.  9-14. 
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135  Pterylosis  of  Hummingbirds  and  Swifts.     The  Condor.     Santa 

Clara,  Cal.  Mar.-Apr.  1902.     v.  4,  no.  2,  p.  47,  48. 

136  [General    History    of    Birds]       Chap.    2.      General    Anatomy 

[by  Dr  R.  W.  Shufeldt].  The  Osprey.  (n.  s.)  Washing- 
ton, D.  C.  May  1902.  v.  i,  no.  5,  p.  21-26.  [To  be  con- 
tinued] 

137  Ibid.     Chap.  2  (continued)   May  1902.     no.  6,  p.  21-26.     [To 

be  continued] 

138  Osteology  of  the  Psittaci.     Carnegie  Mus.  Ann.     v.  i,  art.  6, 

p.  399-421,  pi.  21-24. 

139  On  the  Classification  of  Certain  Groups  of  Birds.     Am.  Nat. 

Bost.  Jan.  1903.    v.  2,7,  no.  433,  p.  33-64.    Illus. 

140  Osteology  of  the  Steganopodes.     Carnegie  Mus.  Mem,     Pitts- 

burg, Pa.  Apr.  1903.  V.  I,  no.  3,  p.  109-223,  fig.  1-37, 
pi.  21-30. 

141  Osteology  of  the  Limicolae.     Carnegie  Mus.  Ann.     Pittsburg, 

Pa.  1903.  V.  3,  art.  3,  p.  15-70.  Plates  and  many  text 
figures. 

142  On  the  Osteology  and  Systematic  Position  of  the  Kingfishers. 

(Halcyones)  Am.  Nat.  Bost.  Oct.  1903.  v.  37,  no.  442, 
p.  697-725.     Illus. 

143  Das  Studium  der  Nestlinge.     Natur  und  Haus.     Berlin.  Nov. 

15.  1903-     Jalir.  12,  Heft  4,  p.  49-53-     Illus. 

144  Fliegenf anger.    Natur  und  Haus.     Berlin.  Jan.  15,  1904.    Jahr. 

12,  Heft  8,  p.  1 13-17.     Illus. 

145  On  the  Osteology  and  Systematic  Position  of  the  Pygopodes. 

Am.  Nat.  Bost.  Jan.  1904.  v.  38,  no.  445,  p.  13-49.  Plate 
and  text  cuts. 

146  Progress  in  American  Ornithology.     The  American  Inventor. 

Washington,  D.  C.  Feb.  i,  1904.  v.  12,  no.  3,  p.  56,  57. 
5  cuts  in  text. 

147  Godwits.     Shooting  and  Fishing.     New  York.     Thursday,  Feb. 

4,  1904.    V.  35,  no.  17,  p.  348,  349.     I  cut  in  text. 

148  Plovers.     Pt  I.     Ibid.     New  York.     Thursday,  Feb.  11,  1904. 

no.  18,  p.  368,  369.     I   cut. 

149  Plovers.     Pt    2.     Ibid.     New  York.     Thursday,  Feb.  18,  1904. 

no.  19,  p.  388,  389.     2  figures  in  text. 

150  Plovers.     Pt  3.     Ibid.     New  York.     Thursday,  Feb.  25,  1904. 

no.  20,  p.  408.     2  cuts  in  text. 

151  Comparison    of  the    Provisional    Schemes  of   Classification   of 

Birds.   Am.  Nat.   Bost.  Apr.  1904.    v.  38,  no.  448,  p.  311-19. 
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152  An  Arrangement  of  the  Families  and  the  Higher  Groups  of 

Birds.     Am.  Nat.     Best.  Nov.-Dec.  1904.     v.  38,  nos.  455- 
56,  p.  833-56.     Figures   1-6  in  text. 

153  The   StarHng.      (Sturnus  vulgaris).     The   Warbler.     2d   sen 

Floral  Park,  N.  Y.     ist  quarter,  1905.     v.  i,  no.  i,  p.  20-24. 
I  cut. 

154  Deformed  Bill  in  Partridge.     Western  Field.     San  Francisco, 

Cal.  Dec.  1906.     v.  9,  no.  5,  p.  839.     i  cut. 

155  On  the  Osteology  of  the  Tubinares.     Am.   Nat.     Bost.  Feb. 

1907.    V.  41,  no.  482,  p.  109-24.     2  cuts  in  text. 

156  Polygamy  and   Other   Modes  of   Mating  among  Birds.     Am. 

Nat.     Bost.  Mar.  1907.     v.  41,  no.  483,  p.  161-75. 

157  Notes  on  the  Broad-winged  Hawk.     The  Wilson  Bui.     Ober- 

hn,  O.    June  1907.     n.  s.  v.  14,  no.  2,  p.  59-62.     i  cut. 

158  Plight  of  Archaeopteryx.     Discovery.     New  York.  Sept.  1907. 

V.  I,  no.  5,  p.  114. 

159  Osteological  and  Other  Notes  on  Sarcops  calvus  of  the  Phil- 

ippines.    Philippine  Jour.  Sci.  Sec.  A.     Manila,  P.  I.  Oct. 
1907.     V.  2,  no.  5,  p.  257-69,  pi.  I. 

160  On     the     Comparative     Osteology     of     the     Passerine     Bird 

Arachnothera  magna.      [Read  at   the  Zool.    Soc.   of   Lond. 
Tuesday  evening,  Apr.  27,  1909]^ 

^  As  this  bulletin  goes  to  press  I  desire  to  express  my  thanks  here  to  Dr  Charles  W. 
Richmond  of  the  Smithsonian  Institution,  Washington,  D.  C.  for  his  kindness  in  fur- 
nishing me  with  such  changes  in  the  nomenclature  of  American  birds  as  will  appear  in 
the  new  forthcoming  edition  of  the- ^.  O.  U.  Check-List,  thus  supplying  data  otherwise 
inaccessible   to   me   at   the   time.        r.  w.  s. 
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abbreviatus,  Buteo,  126. 
Aburria,  226. 
Accipiter,  91,  126. 

cooperi,  9,  26,  91-92,  126;  figure, 
29;  measurements,  93;  explana- 
tion of  plate,  152. 

nisus,  58. 

velox,  9,  91,  92,  126,  129;  measure- 
ments, 93 ;  explanation  of  plate, 
152. 
Accipitres,    5-168,    340;   osteological 

characters  of ,  127-33  ;  of  the  United 

States,  osteology,  synopsis  of,  125- 

27;  relationships  of,  133;  explana- 
tion of  plates,  137-68. 
Accipitriformes,  126,  127. 
Accipitrinae,  126,  127,  129,  130. 
acuta,  Dafila,  289,  291,  294,  299,  304. 
aegyptiaca,  Chenalopex,   306. 
aesalon,  Falco,  126. 
Aetomorphae,  7,  60. 
afifinis,  Marila,  272,  295. 
Aix,  249,  270,  284,  291,  300,  335. 

sponsa,  249,  289,  294,  299,  304. 
albeola,  Charitonetta,  295. 
albicaudatus  sennetti,  Buteo,  126. 
albicilla,  Haliaetus,  10,  126. 
albifrons,  Anser,  see  Anser  albifrons. 
albiventris,  Ortalis,  226. 
Alectoromorphae,  171. 
Alectoropodes,  171. 
Alectoromithes,  171. 
Allen,  C.  A.,  acknowledgments  to, 

198. 
Alopochen,  336. 
americana,  Mareca,  272. 

Marila,  295,  300. 

Oidemia,  290,  297. 
americanus,  Coccyzus,  346. 

Ibycter,  72,  114. 

Tympanuchus,  201-3. 
Amphimorphae,  250. 
Anas,  249,  270,   271,  284,  289,  294, 
300  311,  312,  313,  335,  336. 

boschas,  304. 

clangula,  298. 


platyrhynchos,  270,  275,  304,  312. 

Anatidae,  249,  250,  251,  252,  253, 
263,  275,  336,  338,  339,  340. 

Anatinae,  249,  250,  251,  252,  270-97, 
308,  315,  33S,  340;  skeletal  charac- 
ters, 271-97. 

Anatoideae,  251. 

anatoides,  Anser,  336. 

Andrews,  cited,  336. 

Anhimidae,  252. 

Anhimoideae,  251. 

Anser,  249,  306,  307,  311,  315,  316, 
318,  319,  320,  321,  322,  325,  327, 

328,  329,  335,  336. 

albifrons,  306,  308,  315,  316,  317, 
320,  323.  324,  325,  326,  327,  328 

329.  330- 
anatoide     336' 
condDni,  335. 
oeningensis,  336. 
scaldii,  336. 

Anseranatidae,  251,  252. 

Anseres,  osteology  and  classification, 

249-344;   grallatorial,    251;  fossil, 

254.     335-38;     North     American, 

classification  of,  338-39;  affinities 

of.  339-40. 
Anseridae,  251. 
Anseriformes,  250,  252,  339. 
Anserinae,   249,   250,   251,   252,  338; 

osteology  of,  306-30;  skull,  307-14; 

skeleton   of   the    tongue,    314-15; 

trunk  skeleton,  315-30. 
anthracina,  Urubitinga,  9,  96,  126. 
Apteryges,  171. 
Apterygidae,  171. 
Apterygiformes,  171. 
Aquila,  126. 

chrysaetos,  10,  96-99,  126;  figures, 
97,  103;  explanation  of  plates, 
146,  166. 

fucosa,  75. 
Aquilinae,  127. 
Arboriphila  charltoni,  233. 
Archibuteo,  96,  126. 

ferrugineus,  9,  126. 
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lagopus,  9. 

sancti-johannis,  9,  126. 

Arctonetta,  249. 

Ardea,  68. 

^rdeidae,  250. 

irgentatus,  Larus,  313. 

A.rgus,  231. 
giganteus,  230,  231;  explanation  of 
plates,  234,  236,  238,  248. 

\sio  wilsonianus,  28,  80. 

\stur,  91,  126. 
atricapillus,  9,  91,  92,  126. 
striatulus,  9,  126. 

Asturina,  126. 

plagiata,  9,  96,  126. 
tricapillus,    Astur,    see    Astur    atri- 
capillus. 

auduboni,  Polyborus,  10. 

Auks,  290,  305,  351. 

australis,  Eoneorius,  336. 

;  utumnalis,    Dendrocygna,   sec   Den- 
drocygna  autumnalis. 

axillaris,  Elanus,  90. 

Balaeniceps,  251. 

Balfour,  cited,  173. 

bankiva,  Gallus,  see  Gallus  bankiva. 

Bantams,  185. 

black,  180. 
barbatus,    Gypaetus,    see    Gypaetus 

barbatus. 
Beddard,  F.  E.,  acknowledgments  to, 

250;  cited,  325. 
bengalensis.  Gyps,  33. 
Bemicla,  313. 
Bibliography    of    author's    writings 

bearing  upon  anatomy  and  classi- 
fication of  birds,  357-67- 
bicolor,  Nisus,  10. 
Biziura  lautouri,  336. 

lobata,  253. 
Black -boned  silk  fowl,  192.         ' 
Blindworms,  228. 
Blyth,  cited,  213. 
Bonasa,  170,  200,  227,  229,  232. 

umbellus,  200,  202  ;  explanation  of 
plates,  234,  242,  244. 
borealis,  Buteo,  see  Buteo  borealis. 
boschas,  Anas,  304. 
brachypterus,  Micrastur,  see  Micras- 

tur  brachypterus.  ^_-_^ 


brachyurus,  Buteo,  126. 
Brant,  274,  278,  281. 
Branta,  250,  306,  307,  311,  312,  313, 
316,  320,  325,  326,  327,  335. 
canadensis,  306,  308,  315-30,  331, 

332.      333.      334-      335.      338; 
figures,  310,  311,  314. 
hutchinsii,    257,    275,    306,    307, 
308;  figures,  307,  308,  309. 
nigricans,  306. 
Brown,    Herbert,    acknowledgments 

to,  9. 
Bubo  virginianus,  75. 
buccinator,  Olor,  311,  331,  335. 
Burke,   Richard  W.,  specimens  pro- 
cured by,  172. 
Burmese  bantam,  192. 
Bustards,  250. 

Buteo,   83,  91,  93-96,  98.    100,   112, 
113,  126,  128. 
abbreviatus,  126. 
albicaudatus  sennetti,  126. 
borealis,  72,  126. 

■    calurus,  9,   70,  84,   126;  figures, 
89,    94,    95 ;    explanation    of 
plate,  148. 
harlani,  126. 
kriderii,  126. 
lucasanus,  126. 
brachyurus,  126. 
latissimus?,  95. 

lineatus,  9,  94-9S.  96,  105,  106-7, 
114,  126. 
alleni,  126. 
elegans,  126. 
pennsylvanicus,  95. 
platypterus,  126. 
swainsoni,  126. 
Buteoninae,  126,  127,  129-30. 
Buzzard,  turkey,  12,  43,  46. 

cachinnans,  Herpetotheres,  113. 
Cairina  moschata,  307. 
calcitrans,  Cnemiomis,  336,  337. 
californianus,  Geococcyx,  350,  356. 
Gymnogyps,  see  Gymnogyps  cali- 
fornianus. 
califomicus    Lophortyx,  see  Lophor- 

tyx  califomicus. 
Callipepla,  170,  231. 
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squamata,     198;     explanation     of 
plates,  234,  236. 
calvus,  Otogyps,  see  Otogyps  calvus. 
Camptorhynchus,  249. 

labradorius,  336. 
Canachites,  170,  200,  204,  209,  227. 

canadensis,  199—200,  201,  229. 

(Dendragapus)  obscurus,  199-200. 
canadensis,  Branta,  see  Branta  cana- 
densis. 

Canachites,   199-200,  201,  229. 
canorus,  Cuculus,  see  Cuculus  cano- 

rus. 
Canvasback,  304. 
Caprimulgi,  8,  346,  347. 
Caracaras,  49,  107-14. 
Cariama,  7,  133. 
Carinatae,  208. 

carolinensis,  Xettion,  270,  275,  299. 
Carrion  crow,  12,  17,  34,  44,  46. 
caryophyllacea,  Rhodonessa,  253. 
Casarca  casarca,  307. 
Catharista,  12,  17,  33,  34,  37,  40,  44, 
45.  46,  50,  126. 

urubu,  8,  II,  12,  13,  14,  15,  16,  19, 
20,  21,  22,  23,  24,  25,  26,  30,  37, 
39,  41,  47,  48,  126;    figures,  29, 

32,37- 
Cathartes,  12,  38,  40,  44,  45,  50,  126. 
a.  septentrionalis,  8,  11,  12,  13,  14, 
15,  16,  17,  18,  19,  20,  21,  22,  24, 
25,  26,  27,  30,  33,  39,  41,  42,  43, 
44,    46,    47,    48,    49,    50,     126; 
figure,  29 ;  explanation  of  plates, 
148,  162,  164. 
niger,  39. 
Cathartidae,  7,  8,  98,  126,  127,  132- 
33 ;    pneumaticity    of    the    skele- 
ton,    10;      osteology     of,     10-52; 
skull,     11-23;    vertebral    column, 
2  3-3  4 ;     table    for    comparison    of 
the     vertebrae,     25,      pygostyles, 
29;    scapular,   arch,    sternum    and 
pectoral  limb,  34-43  ;  table  show- 
ing the  lengths  of  the  bones  of  the 
pectoral     limb,     41;      pelvis     and 
lower     extremity,      43-51;      table 
showing  the  lengths  of  the  bones 
of    the     pelvic    Umb,     47;      ribs, 
figure,'32. 


Cathartoidea,  8,  126,  132-33. 
Centomis,  336. 
majori,  336. 
Centrocercus,  170,  184,  188,  208,  209, 
210,  225,  227,  229,  230,  231,  232. 
urophasianus,     170,    203-10,    229, 
232;    explanation  of  plates,  236 
246. 
Centropus  superciliosus,  349,   350. 
Cereopsidae,  251. 
Cereopsinae,  335,  336. 
Chachalaca,  170,  224. 
Chameomithes,  171. 
Charadriomorphae,  171,  227. 
Charitonetta,  249,  284,  338. 

albeola,  295. 
charltpni,  Arboriphila,  233. 
Chauna,  339. 
Chauveau,  A.,  cited,  193. 
Chen,   249,  306,  307,  311,  315,  316, 
317,  318,  319,  320,  321,  322,  325, 
327,  328,  329,  335. 
hyperborea  nivalis,  306,  308,  315, 
323.  325.  326,  327,  328,  329,  330. 
Chenalopex,  306. 
aegyptiaca,  306. 
jubata,  306. 
Chenomorphae,    171,   250,   251,   261, 

275- 
Chenomis  graculoides,  336. 
cheriway,    Polyborus,   see  Polyborus 

cheriway. 
Chionis,  172. 
Chlanrydochen,  307. 
Chlo3phaga  poliocephala,  313;  figure, 

313- 
Chordeiles,  91. 
chrysaetos,     Aquillia,     see     Aquilla 

chrysaetos. 
Ciconiidae,  250. 
Ciconiiformes,  8,  252. 
Cinclus,  2  10. 

cinerea,  Vultur,  see  Vultur  cinerea. 
Circinae,  126,  129,  130. 
Circus,  91,  126. 

hudsonius,  9,  26,  126,  129;  fig- 
ures, 29,  32,  56,  58,  60,  64,  67, 
71,  76;  skull,  52-61;  axial  skele- 
ton, 61-73;  osteology  of,  52-83; 
pectoral    limb,     73-75;     pelvic 
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limb,  75-81;  osteological  char- 
'  acters,  recapitulation,  81-83; 
compared  with  Ictinia,  Elan- 
oides  and  Elanus,  83-91;  meas- 
urements, 88,  93;  compared 
with  Accipiter  cooperi,  92-93: 
compared  with  Buteo  lineatus, 

94-95- 
jardini,  67,  72. 
Clangula,    249,    261,    262,    270,    272, 
274,  275,  278,  281,  283,  284,  285, 
286,  288,  289,  291,  295,  302,  306, 

308,  335- 
islandica,  270,  271,  279,  285,  294, 
312,  338;   figures,  278,  279,  280, 

295.  298,  304,  305- 
clangula,  Anas,  298. 
clivus,  Loromis,  336. 
clypeata,    Spatula,   see   Spatula    cly- 

peata. 
Cnemiomis,  336. 

calcitrans.  336,  337. 

gracilis,  336. 

minor,  336. 
Cnemiomithidae,  251,252. 
Coale,   H.  K.,  acknowledgments  to, 

213. 
Coccyges,  345-57;  table  of  vertebrae 

and  ribs  in,  350. 
Coccygiformes,  345. 
Coccygomorphae,  172. 
Coccystes,   346,   349.   35°.   35 1-   352, 

355- 
glandarius,  345-57  ■  skull,  346-52; 
figure,  348;  axial  skeleton,  349- 
52;  appendicular  skeleton,  352- 

57- 
Coccyzus,  346,  347-  349.  35°- 

americanus,  346. 
Cochins,  180.  185,  192. 
Cockerell,    T.    D.    A.,    acknowledg- 

m.ents  to,  9. 
colchicus,  Phasianus,   see   Phasianus 

colchicus. 
Coliformes,  345. 
Colinus,  170,  199. 

virginianus,    197-98;    explanation 
of  plate,  236. 
texanus,  197. 
collaris,  Marila,  295. 


columbarius,  Falco,  see  Falco  colum- 

barius. 
columbianus,   Olor,  see  Olor  colum- 

bianus. 
Columbiformes,  171,  339. 
I   condoni,  Anser,  335. 
Condor,  8,  11,  12,  14,  15    26,  33,  38, 
43-  44,-  45.  46,  47- 

Californian,  20,  22,  140. 

South   American,    19,    21,    28,    47, 
140. 
cooperi,      Accipiter,      see     Accipiter 

cooperi. 
Cope,  E.  D.,  cited,  172. 
Coracomithes,  171. 
Cormorants,  228. 
comuta,  Tadoma,  306,  307. 
Corvidae,  102. 
Cotumix,  198,  199. 

dactylisonans,  173,  198. 
Coues,  Dr  Elliott,  cited,  7,   75,   106, 

172,  251,  254,  298,  307. 
Craces,  169. 
Cracidae,    169,    170,    171,    172,    22C, 

229. 
Crax,  226,  230. 

globicera,  171,  229;  explanation  of 
plates,  241,  242. 

panamensis,  233. 
cristata,  Penelope,  226. 
cristatus,    Opisthocomis,    172. 
Crocrodilia,  27. 
Crotophaga,  350,  351,  356. 
Crow,  carrion,  12,  17,  34,  44,  46. 
Crypturi,  171. 
Crypturidae,  171. 
Crypturiformes,  171. 
Cuckoo,  250,  345-57- 

great  spotted,  345-57- 

ground,  356. 

tree,  346. 

5^ellow-billed,  346. 
Cuculi,  346. 

Cucuhdae,  345-  346,  348. 
Cuculinae,  346,  349- 
cucuUatuS:     Lophodytes,     257,^262, 

269,  270,  336. 
Cuculus,  346,  347:  349.  351.  352,  353. 
355- 
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canorus,  345-  346,  347,  350,  351, 
352,  353.  354- 
Curassows,  170,  172,  227,  228. 

cyanoptera,    Querquedula,    283. 
Cygninae,  249,  250,  251,  252,  253-54, 

274.  338.  340;  osteology  of,  330- 

3S- 
Cygnus,  335. 

falconeri,  335. 

herrenthalsi,  335. 
cygnus,  Olor,  330. 
Cyrtonyx,  170. 

m.  mearnsi,  170,  198;  explanation 

of  plate,  234. 

dactylisonans,  Coturnix,  173,   198. 
Dafila,  249,  270,  272,  273,  284,  287, 
300. 

acuta,  289,  291,  294,  299,  304. 
Dareste,  M. C,  cited,  177. 
Darwin,  C,  cited.  173,  175,  177,  178, 

180,  182,  185,  187,  188,  189,  192, 

211,  213. 
Dasomis,  337. 

londinensis,  337. 
deglandi,  Oidemia,  286,  290,  297. 
Dendragapus,  170. 

obscurus,     see     Canachites    (Den- 
dragapus)obscurus. 
Dendrocygna,    250,    306,    307,    311, 
312,  313,  316,  317,  322,  323,  326, 
327,  328,  329,  330,  338. 

autumnalis,  306,  311,  313,  316, 
320,  322,  325,  326,  327,  328,  329, 
330;  figures,  312. 

validipennis,  336. 
Dendrortyx,  228. 
Desmognathae,  18,  250. 
De  Vis,  cited,  336. 
Diatryma,  337. 

gigantea,  337. 
Dinomithidae,  171. 
Diplopterus  naevius,  349,  350. 
discors,  Querquedula,  270,  285,  291, 

312. 
Divers,  250,  286. 
domenicensis,  Falco,  126. 
Domestic  fowl,   189;  figure  of  skull, 

i74. 


domestica,    Meleagris,    see   Meleagris 

domestica. 
Doptrius,  107. 
Dorkings,  180,  192. 
dresseri,    Somateria,    see    Somateria 

dresseri. 
Drivers,  340. 

Duck,  211,  228,  249,  250,  251,  254, 
262,  269,  307,  311,  312,  315,  318; 
modifications  of  the  larynx  and 
trachea,  297-301;  appendicular 
skeleton,  301-6. 

American  eider,  261,  263,  265,  269. 

American  teal,  270. 

Australian,  253. 

fresh-water,  250. 

musk,  307. 

pied,  336, 

river,  249. 

scaup,  304. 

sea,  249,  250. 

spring-tailed,  250. 

tree,  306,  310,  316,  326,  330. 

See     also    Anatinae;     Fuligulinae; 
Merginae. 

Eagles,  8,  96-100. 

African,  99-100. 

golden,  96-99,  146,  166, 

harpy,  70. 

white-headed,  97,  99,  134,  150    156, 
158,  168. 
ecaudatus,  Helotarsus,  see  Helotarsus 

ecaudatus. 
Edwards,  A.  Milne,  cited,  74. 
edwardsi,  Gastomis,  337. 
Eider,  294,  297,  305,  312,  323, 

American,  261,  263,  265,  269. 
Elanoides,  83,  126,  127,  128..  133. 

forficatus,  8,86-88,  90,  126;  skull, 
figure,   85 ;  measurements,  88. 
Elanus,  83,  91,  126,  127,  128,  133. 

axillaris,  90. 

leucurus,  8.  88-91,  126;  figures  85, 
87.  89. 
Eniconetta,  249. 
Eoneorius,  336. 

australis,  336. 
Erismatura,  249. 
Erismaturinae,  250. 
Euornithes    172. 
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Eutelornis,  336. 

patagonicus,  336. 
Explanation  of  plates,   137-68,  233- 

48.  341-44- 
Eyton,  T.  C,  cited,  39,  44,  253,  297. 

Falco,  109,  113,  126. 
aesalon,  126. 

columbarius,  10,  103,  126. 
richardsoni,  126. 
suckleyi,  126. 
dominicensis,  126. 
fusco-coerulescens,  126. 
harrisi,  9. 
islandus,  10,  126. 

mexicanus,    10,    100-7,    no.    112, 
114,    126;   figures,    89,    94;    ex- 
planation of  plate,  154. 
paulus,  126. 
peregrinus,  126. 
anatum,  126. 
pealei,  126. 
r.  columbarius,  67,  68. 
•rusticolus,  126. 

gyrfalco,  10,  55,  102,  126. 
obsoletus,  126. 
sparverius,   10,   52,   55,  65,  67,   69, 
70,   80,  102,    103-4,    106,  126; 
figure,  29. 
peninsularis,  126. 
phalaena,  126. 
tinnunculus,  126. 
Falcon,  8,  68,  100-7. 

prairie,  100-7. 
Falconeri,  Cygnus,  335. 
Falcones,  83. 
Palconidae,  7.  8,   17,  22,  25,  30,  31, 

34.  36,  37.  38.  40,  42,  43.  45.  47. 

50    51,  52-114.   126,   127.    128-31; 

ribs,   figure,    32. 
Falconinae,  126,  130,  131. 
Falconoidea,  8,  126.  128-32. 
ferina,  Fuligula,  300. 
ferruginous,  Archibuteo,  9,  126. 
Flamingoes,  249,  250,  251,  252,  339, 

340. 
Forbes,  H.  O.,  cited   336. 
Forbes,  W.  A.,  cited,  253,  297,  347. 
forficatus    Elanoides,   see   Elanoides 

forficatup. 


Fowl,  domestic,  figure  of  skull,  174. 
Fowls,  see  Gallinae. 
Fraas,  cited,  336. 
Frizz-led  Indian  fowl,  192. 
fucosa,  Aquila,  75. 
Fuligula,  336. 

ferina,  300. 
rufina,  300. 

Fuligulinae,  249,  250,  251,  298. 
fulvuS;  Gyps,  see  Gyps  fulvus. 
Fiirbringer,  Max,  cited,  8,   171,  252, 

340. 
fusco-coerulescens,  Falco,  126. 

Gadow,  cited,  335,  336. 
Galli,  171. 
Gallidae,  171. 
Galliformes,  169,  171,  252. 
Gallinaces,  207,  218. 
Gallinae,    169-248,    348;    analytical 
summary,      222-27;      of     United 
States,  osteological  characters,  226; 
United    States,    relationships    of, 
227-28;     explanation     of    plates, 
233-48;  addenda,  228-32. 
Gallo-grallae,  252. 
gallopavo,    Meleagris,    see    Meleagris 

gallopavo. 
Gallus,  197,  198,  230. 

bankiva,  170,  172,  198,  199,  201, 
202,  203,  209,  211,  213,  224,  227, 
230;  osteology  of,  173-97;  skull, 
173-81;  figures,  176,  183,  186, 
190,  191,  195:  remainder  of  the 
skeleton,  181-88;  measurements 
181,  188,  191,  196;  sternum  and 
shoulder  girdle,  188-91;  appen- 
dicular skeleton,  191-94;  pelvic 
limb,  194-96. 
sonneratii,  208. 
gambeli,   Lophortyx,   see  Lophortyx 

gambeli.  -_, 

Game  birds,  169-248. 
Garrod,    A.    H.,    cited,    7,    221,    226, 

250.  253.  297.  300.  348,  356. 
Garrot.  274,  275,  279,  286,  302. 
Gastomis,  337-38,  340. 

edwardsi,  337. 

klaasseni,  337. 

paristensis,  337. 
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Gastornithidae,  337-38,  339. 
Gastornithiformes,  337,  339. 
Gavia,  289,  296,  302,  334. 

lumme,  286. 
Geococcyx,  75,  77,  349,  352,  353,  356. 

califomianus,  350,  356. 
Geranospizias  niger,  10. 
Gervais,  cited,  254. 
gigantea,  Diatryma,  337. 
giganteus,    Argus,   see  Argus   gigan- 

teus. 
glandarius,  Coccystes,  345-57. 
Glaucionetta,  253. 
globicera,  Crax,  see  Crax  globicera. 
Goatsucker,  91,  347. 
Goode,   I.  Brown,  acknowledgments 

to,  8. 
Goose,  228,  249,  250,  251,  254,  274, 
275.  306-30. 

Canada,  316. 

Egpytian,  306-7. 

Hutchins,  275,  277,  281,  309. 

Orinoco,  306-7. 

spur-winged,  306. 

See  also  An  serin  ae. 
Goshawk,  91. 

Mexican,  9. 
Gould,  cited,  211. 
gracilis,  Cnemiornis,  336. 
graculoides,  Chenomis,  336. 
Grallae,  252. 
Grebe,  228,  250,  318. 

diver,  252. 
Gressores,  251. 

Grouse,  170,  199-200,  209,  227,  228, 
230. 

American,  175. 

Columbian  sharp-tailed,  243. 

sage.  170. 

sand,  218,  228, 
gryphus,     Sarcorhamphus,    see    Sar- 

corhamphus  gryphus. 
Guans,  170,  227. 
Gulls,  290. 

Gymnog3^ps,  n,  12,  13,  15,  17,  19, 
22,  26,  28,  ^2,  38,  42,  45,  46,  48, 
126;   figure,  35. 

califomianus,  8,  14,  25,  40,  41,  47, 
126;  posterior  view  of  cranium, 
19;  explanation  of  plate,  140. 


Gypaetidae,  7. 

Gypaetinae.  127. 

Gypaetus  barbatus,  133-34;  ex- 
planation of  plates,  146,  156, 
158,   168. 

Gyparchus,    14,    16,   S3'   3^'   4o,    4I1 
42,  43,  44,  45,  46,  51, 
papa,    16,    19,   20,   22,   24,   25,   27, 
30,  39,  41,  47,  51;    figure,  29, 

Gypo-Falconidae,  8. 

Gypogeranidae,  7,  8. 

Gypogeranus,   10,  26.  30,  34,  40    41, 

46,  47.  5°- 
serpentarius,    14,   31,   41,   47,    134; 

figure,  29;   explanation  of  plate, 

138. 
Gyps  bengalensis,  ^^. 

fulvus,  134;  explanation  of  plates, 

142,  144. 

Haliaetus,  126. 
albicilla,  10,  126. 

leucocephalus.  10,  97-99,  126,  128, 
134;  figures,  99,  103;  explana- 
tion  of  plates,    150,  156,  158, 
168. 
alascanus,  10,  126. 
haliaetus  Ciarolinensis,    Pandion,    10, 

126. 
Hamburgh  fowl,  182% 
Harelda.  284. 

hyemalis,  284,  286,  290,  291,  295 

304-5- 
harpyia,  Thrasaetus,  10,  126. 
Harrier,  marsh,  52-83. 
harrisi,  Falco,  9. 

Hawks,  8,  96;    pygostyles  of,  29. 
American,  49. 
Cooper's,  91. 
Harris's,  9. 
Mexican  black,  9. 
rough-legged,  9. 
sharp-shinned,  91. 
sparrow,  61,  65. 
nestling,  103-4. 
Hayden,  F.  V.,  cited,  8,   14,  16,  18, 

41,  140,  175,  206,  228,  236. 
Heath  hen,  202. 
Helotarsus,  134. 

ecaudatus,  99-100,  133;    explana- 
tion of  plate,  158. 
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Hemipodius,  228. 
Herodii,  252. 
Herodiones,  250,  330. 
Herons,  251,  252,  340. 
Herpetotheres,  10. 

cachinnans.  113. 
herrenthalsi.  Cygnus,  335. 
Hesperornis   337.  ' 
Heteromorphae,  172. 
Histrionicus,  249. 
Horned  fowl,  177. 
hudsonius.    Circus,    see   Circus   hud- 

sonius. 
Hummingbirds,  351. 
Huxley,  T.  H.,  cited,   7,   11,   18,  27, 

90,  106,  171,  179,  187,  250,  261. 
hyemalis,   Harelda,  see  Harelda  hy- 

emalis. 
hyperborea  nivalis,    Chen,   see  Chen 

hyperboreanivalis. 

Ibis,  251,  252. 
Ibycter,  10,  107. 

americanus,  72,   114. 
Ichthyornithiformes,  339. 
Ictinia,  83,  126,  127,  128,  133. 

.mississippiensis,     8,     83-86,     126; 
skull,  figure,  85. 
islandica,     Clangula,     see     Clangula 

islandica. 
islandus,  Falco,  10,  126. 

jacucaca,  Penelope,  226. 
jardini.  Circus,  67,  72. 
jubata,  Chenalopex,  306. 
Jungle  fowl,  170,  173-97. 

Kagu,  228. 

Kites,  8,  83-91,  128,  133. 

klaasseni,  Gastornis,  337. 

labradorius,  Camptorhynchus,  336. 
Lagopus,  170,  204,  209,  227. 

leucurus,  201,  229. 
lagopus,  Archibuteo,  see  Archibuteo 

lagopus. 
Lamellirostres,  251,  252. 
Lammergeyer,    133,    134,    146,    156, 

158,  168. 
Larus  argentatus,  313. 


latissimus,  Buteo,  95. 
Laurent,     Philip,    acknowledgments 
to,  10. 

lautouri,  Biziura,  336. 
leucocephalus,    Haliaetus,    see    Hali- 

aetus  leucocephalus. 
leucurus,  Elanus,  see  Elanus  leucurus. 

Lagopus,  201,  229. 
Limicolae,  227. 
Limicoline  birds,  227. 

lineatus,  Buteo,   see  Buteo  lineatus. 
lobata,  Biziura,  253. 
londinensis,  Dasomis,  337. 

Loons,  296,  318. 

Lophodytes,  249,  266,  335,  336. 

cucuUatus,  257,  262,  269,  270,  336. 
Lophortyx,  170,  231. 

caHfornicus,  198,  232;  explanation 
of  plates,  234,  242. 

gambeli,    explanation     of     plates, 
234-  236. 
Lorornis,  336. 

clivus,  336. 

Lucas,  Frederic  A.,  acknowledg- 
ments to,  8,  10,  120,  137,  172, 
233;  cited,  30,  40,  75- 

lumme,  Gavia,  286. 

lutosus,  Polyborus,^5e'^  Polyborus 
lutosus. 

Lydekker  cited.  335,  336,  337. 

M'Fadyean,  J.,  cited,  193. 
Macgillivray,  cited,  297. 
Macrornis,  337. 

tanaupus,  337. 
majori,  Centornis,  336. 
Mallard,  270,  271.  273,  274,  275,  277, 

279,  291,  311,  312,  313. 
Mareca,  274,  275. 

americana,  272. 
Marila,  249,  270,  271,  284,   290,  291. 


295.  304.  323.  335- 

affinis,  272,  295. 


^ 


americana,  295,  300.] 

coUaris,  295. 
robusta,  336. 
vallisneria,  275,  295 
Marsh,  cited,  337. 
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meamsi,  Cyrtonyx  m.,  see  Cyrtonyx 

m.  meamsi. 
Megapodii,  169. 
Megapodiidae,  169,  171,  172. 
Megapodius,  169. 
meiffreni,  Ortyxelos,  172. 
melanonota,  Sarcidiornis,  253. 
Meleagridae,  169,  229. 
Meleagris,  210-21,  224,  226,  227,  229. 
gallopavo  domestica,  210,  213,  215; 
figures,  212,  217. 
merriami,    210,    211,    213,    214, 
216,    217,    222;    figures,    212, 
214,  217,  219. 
Osceola,  211. 
silvestris,  210,  211. 
mexicana,  211. 
Merganser.  249,   250,   254,   262,   298, 
310,  318. 
hooded,  857,  263. 
merganser,  Mergus,  297. 
Mergellus.  336. 
Mergidae,  251. 
Merginae,    249,    250,    251,    252.    254. 

298.  336,  33^'  340. 
Mergus,  249,  290,  294,  308,  310,  336. 
merganser,  297. 

serrator,  290,,  297,  298,  338;  skull, 
254-58;  osteology    254-70;  fig- 
ures, 255..  257,  260,  261,  262,  264, 
265,  269;  vertebral  column  and 
ribs,    258-60;  sternum,    260-62; 
shoulder  girdle,  262-67;  appen- 
dicular skeleton,  267-70. 
Metopiana  peposaca,  253,  300. 
mexicana,  Meleagris.  211. 
mexicanus,    Falco,    see   Falco   mexi- 

canus. 
Micrastur,  10. 

brachypterus,     25,     27,     34,     113; 

figure  29. 
ruficollis,  114. 
semitorquatus,  72. 
Milne-Edwards^   A.,  cited,  336,  337. 
Milvago,  10,  107,  ii<i. 
Milvidae,  126.  127-28. 
Milvinae,  126,  127,  130,  133. 
minor,  Cnemiornis,  336. 
Rimiomis,  337. 


mississippiensis,    Ictinia,    see    Ictinia 

mississippiensis. 
Mitua,  226. 
Mivart,  cited,  74-75. 
mollissima,  Somateria,  see  Somateria 

moUissima. 
Moreno,  cited,  336. 
moschata,  Cairina,  307. 
Mound-birds,  172. 
Moundmakers,  228. 
Musophagi,  345,  346. 
Musophagidae,  172,  250,     345,     348, 

356. 

naevius,  Diplopterus,   349,   350. 
Neophron,  17,  30,  31,  32,  36,  37,  40, 

42,  43.  45.  46,  47.  50.  51.  52. 
percnopterus,    14,   25,   26,   33,   40, 
41,  47.  49.  51;  figures,  29,  32,  37, 
explanation  of  plates,  146,  148, 
156,  160,  164. 
Netta,  249,   270,  284,   291,  323. 
mfina,  249,  250,  271,  277,  284,  285, 
289,  290,  292.  294,  295,  304,  307, 
308,  312. 
Nettapus,  307. 

Nettion  carolinensis,  270,  275,  299. 
Newton,    Alfred,    cited,    7,     171-72, 

.250.  251,  306-7. 
Newton,  E.    cited,  335,  336. 
niger,  Cathartes,  39. 
Geranospizias,  10. 
nigra,  Somateria  v.,  see  Somateria  v. 

nigra, 
nigricans,  Branta,  306. 
Nisus  bicolor,  10. 
nisus,  Accrpiter,  58. 
Nomonyx,  249. 
Numida,  172. 
Numididae,  169. 

obscurus,  Canachites,  199-200. 
Odontoglossae,  250,  251,  340. 
Odontophoridae,  169. 
oeningensis,  Anser,  336. 
Oidemia,  249,  270,  284,  305. 

americana,  290,  297. 

deglandi,  286,  290,  297. 

perspicillata,  272,  274,  275,  282, 
285,  286,  290,  292,  207,  301, 
305-6. 
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Olor,    250,    273,    274,    275,    281,    289, 
311,  312,  330. 
buccinator,  311,  331,  335. 
columbianus,   285,   286,   330,   338; 
skeleton    of,    331-35;    explana- 
tion of  plates,  342,  344. 
cygnus,  330. 
paloregonus,  335. 
Opisthocomi,  172. 
Opisthocomidae,  171. 
Opisthocomis  cristatus,   172. 
Oreortyx,  170. 
pictus,  198. 

Ortalis,  169,  170,  225,  226,  227. 
albiventris,  226. 

vetula  maccalli,  170,  224;  explana- 
tion   of    plates,  234,  240. 

Ortyxelos  meiffreni,   172. 

Ospreys,  10,  114-25. 

Ostrich,  172. 

Otocoris.  27. 

Otogyps  calvus,  30,  ^3^  75;  figure,  20. 

Owen,  Sir  Richard,  cited,  21,  27,  40, 

70,  177,  253,  254,  297,  337,  347. 
Owls,  34,  127. 

Palaeolodidae,  339. 
Palaeolodontidae,  251. 
Palamedea,  171,  227,  228,  250. 
Palamedeae,  249,  250,  251,  252,  339, 

340- 
Palamedeidae,    249.    250,    251,    339, 
340. 

Palamedeiformes.  339. 

pallidicinctus,  Tympanuchus,  201. 

paloregonus,  Olor,  335. 

panamensis,  Crax,  233. 

Pandion,    8,    91,    114-25,    126,     127, 
133;  figures,  115,   116,   117,  119, 
121,     124;    measurements,     122, 
125. 
hahaetus  carolinensis,  10,  126. 

Pandiones,  127. 
Pandionidae,  8,  126,  131-32. 
papa,     Gyparchus,     see     Gyparchus 
papa. 

Sarcorhamphus,  16. 
Parabuteo,  126. 

unicinctus  harrisi,  9,  126. 
paristensis,  Gastomis,  337. 


Parker,  William  Kitchen,  cited,  7,16, 
61,  70,  171,  173,  174,  178,  179,  181, 
187,  189,  192,  206,  207,  208,  220, 
228,  253.  254,  337. 

Parrots,  250. 

Partridge,  197-98,  227. 
California,  198,  232. 
Meam's,  170. 

Passerines,  207. 

patagonicus,  Eutelomis,  336. 

paulus,  Falco,  126. 

Pauxis,  226. 

Pavo,  172. 

Pediocaetes,  202,  209,  227,  231,  232. 
phasianellus     columbianus,      202, 
203,  229;   explanation  of  plates, 
243,  244. 

Pediocaetus,  170. 

Pedionomus  torquatus,  172. 

Pelargiformes,  339. 

Pelargomorphae,  250. 

Pelargomithes,  8,  252. 

Pelecaniformes,  252. 

Penelope  cristata,  226. 
jacucaca,  226. 
pileata,  226. 
purpurascens,  226, 

Penelopes,  170. 

Penelopinae,  170. 

Penguins,  250. 

pennsylvanicus,  Buteo,  95. 

peposaca,  Metopiana,   253,  300. 

percnopterus.  Neophron,  see  Neo- 
phron percnopterus. 

Perdicidae,  227. 

Perdicinae,  170,  197,  198,  199,  200, 
201,  206. 

peregrinus,  Falco,  see  Falco    pere- 
grinus. 

Peristeromorphae,  171. 

Perrier,  Edmond,  piracy,   221. 

perspicillata,  Oidemia,  see  Oidemia 
perspicillata. 

Petrels,  351. 

phasianellus  columbianus,  Pedio- 
caetes, see  Pediacaetes  phasian- 
ellus columbianus. 

Phasiani,  169. 

Phasianidae,  169,  170,  171,  172,  227, 
229,  232. 
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Phasianinae,  228. 
Phasianus,  229,  230,  231. 

colchicus,     230;      explanation     of 
plates,  234,  236,  244. 

reevesi,  233. 

torquatus,  233. 

versicolor,  208. 
Pheasants,  172. 
Philacte,  250,  306. 
Phoenicopteri,  339,  340. 
Phoenicopteridae,   249,   251,   339. 
Phoenicopteriformes,  339. 
Phoenicopteroideae,  251. 
Phoenicopterus,  250,  251,  252. 
Pici,  102,  220. 
picta,    Thaumalea,    see    Thaumalea 

picta. 
pictus,  Oreortyx,  198. 
Pigeons,   171,   218,   227,   229. 

ground,  228. 
pileata,  Penelope,  226. 
Pipile,  226.  " 

plagiata,  Asturina,  9,  96,  126. 
Plataleidae,  250. 
Plates,  explanation  of,  137-68,  233- 

38,  341-44- 
platypterus,  Buteo,  126. 
platyrhynchos.  Anas,  270,  275,  304, 

312. 
Plectroptecinae,  335. 
Plectropteridae,  251,  252. 
Plectropterus,  306,  307. 
Plover,  172,  227.  228. 
Pochard,  250. 
Podicipitiforme'^,  252. 
Polioaetus,  127. 
poliocephala,  Chloephaga,  see  Chloe- 

phaga  poliocephala. 
Polish  fowl,  177,  182,  192. 

white-crested,  211. 
Polyborinae,   126,   127,   130-31. 
Polyborus,  49,  107-13,  114,  126. 

auduboni,  10. 

cheriway,     10,     107,    108,    1T1-12, 
126;  figures  108,  no,  112. 

lutosus,  10,  107-12,  126;  figure,  89. 

tharus,   10,  27;    figure,  29. 
Polysticta,  270,  275,  284. 

stelleri,    285,    287,    290,    291,    296,'" 
305- 


Portis,  cited,  336. 
Prairie  hen,  201-3. 
Psittaci,  133. 
Psittaciformes,  171. 
Ptarmigan,  white-tailed,   201. 
Pteroclidae,  171. 
Purdie,  cited,  335. 
purpurascens,  Penelope,  226. 
Pygopodes,  289,  340. 

Quails,    170,    173,    197-98,    199,   227, 
.  228. 

Querquedula  cyanoptera,  283. 
discors,  270,  285,  291,  312. 

Rails,  250. 

wingless,  228. 
Rapaces,  218. 
Raptores,  7. 
Ratitae,  208. 
Redhead,  304. 
reevesi,  Phasianus,  233. 
Regalia,    E.,    acknowledgments    to, 

345- 
Reichenow,  cited,  251. 

Rhinochetus,  228. 

Rhodonessa  caryophyllacea,  253. 

Richmond,  Charles  W.,  acknowledg- 
ments to,  367. 

Ridgway,  cited,  72,  106,  251. 

Rimiomis,  337. 
minor,  337. 

robusta,  Marila,  336. 

RoUulus,  231,  232. 

roulroul,      231;      explanation     of 
plate,  234. 

Rostrhamus,  126. 
sociabilis,  8,  126. 

roulroul,  Rollulus,  see  Rollulus  roul- 
roul. 

ruficollis,  Micrastur,  114. 

rufina,  Fuligula,  300. 
Netta,  see  Netta  rufina. 

Rupomis,  10. 

rusticolus,  Falco,  see  Falco  rusticolus. 

Sage  cock,  203-10,  227,  230. 
St  Hilaire,  I.  Geoflfrey,  cited,  177. 
Salvadori,  Count,  cited,  336. 
Sarcidiornis,  306,  307,  335. 
melanonota,  253. 
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Sarcorhamphus,    ii,    12,   21,   28,   33, 
39,  46,  47,  49. 

gryphus,  14,  20,  22,  24,  25,  26,  28, 
30.  33,  40,  41.  47;  figure,  29; 
explanation  of  plate,  140. 

papa,  16. 
scaldii,  Anser,  336. 
Scansores,  346. 
Schizognathae,   171. 
Sclater,  cited,  250,  300. 
Scopus,  251. 
Scoter,  274,  305. 

surf,  272,  273,  274. 

white- winged,  297. 
Screamers,  249,  250,  251,  339,  340. 
Secretary-bird,  8,  32,  133,    134,  138, 

340. 
Seebohm,  cited,  252;  253. 
semitorquatus,  Micrastur,  72. 
septentrionalis,      Cathartes     a.,     see 

Cathartes  a.  septentrionalis. 
Serpentaridae,  7. 
Serpentarii,  127. 
Serpentariidae,  127. 
serpentarius,  Gypogeranus,  see  Gyp- 

ogeranus  serpentarius. 
serrator,  Mergus,  see  Mergus  serrator. 
Sharpe,   R.  Bowdler,  cited,  99,   127, 

158,   169,  252,  336,  337,  339,  340, 

345.  346. 
Sheldrakes,  306.  307. 
Shufeldt,  R.  W.,  cited,  175,  188,  254,  i 

268,  345,  349,  356. 
Singley,  J.  A.,  acknowledgments    to, 

8. 
Skinks,  228. 

sociabilis,  Rostrhamus,  8,  126. 
Somateria,  249,  270,  271,  284,  305. 

dresseri,  261,  290,  297; figures,  265,   ; 
269,  292,  296. 

moUissima,  273,  277,  285,  286,  287,  ^ 
290,  291,  297.  I 

V.  nigra,  290,  291,  297,  308. 
sonneratii,  Gallus,  208. 
Spanish  fowl,  192. 

sparverius,    Falco,    see    Falco    spar- 
verius. 

Tinnunculus,  26-27. 
Spatula,  249,  271,  275,  284,  335. 

clypeata,  266,  270,  271-97;  figures, 


273,  276,  278,  280,  288,  289,  293, 
294;    remainder    of    the    axial 
skeleton,  282-97;  pectoral  limb 
301. 

Speotyto,  27,  28,  70. 

sponsa,  Aix,  249,  289,  294,  299,  304, 

Spoonbill,  279,  302,  303. 

squamata,  Callipepla,  see  Callipepla 
squamata. 

Starnoenas,  227. 

Steganopodes,  133,  340. 

Stejneger,    Leonard,  cited,  251,  252, 

253.  340. 
stelleri,     Polysticta,     see    Polysticta 

stelleri. 
Storks,  133,  251,  252,  340. 
Striges    7. 
Strigidae,  7. 
Strigiformes,  127. 
Strode,  W.  S.,  acknowledgments  to, 

9- 
Sultans,  175. 

superciliosus,  Centropus,  349,  350. 
swainsoni,  Buteo,  126. 
Swans,  249,  250,  251,  253,  254.  274, 
275,  281,  286,  289,  306,  308,  311, 

3i8>  330-35- 

trumpeter,  311,  342,  344. 

whistling,  277. 

See  also  Cygninae. 
Swifts,  351. 
Syrrhaptes,  228. 

Tadorna,  306. 

cornuta,  306,  307. 

vulpanser,  306. 
Talegalla,  228. 
tanaupus,  Macromis,  337. 
Tantalidae,  250. 

Teal,   271,   274,   275,   286,   288,   291, 
292,  294,  304,  311,  322. 

blue-winged,  312. 
Temminck,  cited,  226. 
Tetrao  urogallus,  171. 
Tetraonidae,  27,  169,  170,  178,  229, 

231,  232. 
Tetraoninae,  170,  198,  200,  201,  227 
'^    228. 
tharus,     Polyborus,     see     Polyborus 

tharus.  .  , 
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Thaumalea  picta,    232;  explanation 

of  plates,  234.,  242,  244,  246. 
Thrasaetos,  126. 

harpyia,  10,  126. 
Tinamidae,  171. 
Tinamous,  227,  228. 
Tinnun cuius,  49. 

sparverius,  26-27. 
tinnunculus,  Falco,  126. 
torquatus,  Pedionomus,  172. 

Phasianus,  233. 
Trogones,  345- 
Trogoniformes,-  345. 
Tropicoperdix,  233. 
Turkey,  209,  210-21,  227. 

domesticated,  222-27. 

wild,  169,  170,  210— II,  222-27. 
Turkey  buzzard,  12,  43,  46. 
Tumicidae,  171,  172. 
Tumix,  172. 

Tympanuchus,    170,    201,    203,    206, 
227,  229,  232. 

americanus,  201-3. 

pallidicinctus,  201. 

umbellus,   Bonasa,    sec   Bonasa  um- 

bellus. 
unicinctus  harrisi,  Parabuteo,  9,  126. 
Urinatoridae,  269. 
urogallus,  Tetrao,  171. 
urophasianus,   Centrocerus,  see  Cen- 

trocerus  urophasianus. 


Urubitinga,  126. 

anthracina,  9,  96,  126. 
urubu,     Catharista,     see     Catharista 

urubu. 

validipennis,  Dendrocygna,  336. 

vallisneria,  Marila,  275,  295. 

Van  Beneden,  cited,  336. 

velox,  Accipiter,  see  Accipiter  velox, 

versicolor,  Phasianus,  208. 

vetulamaccalli,  Ortalis,  170,  224,  234, 

240. 
virginianus,  Bubo,  75. 

Colinus,  see  Colinus  virginianus. 
vulpanser,  Tadoma,  306. 
Vultur  cinerea,  30,  33;  figure,  29. 
Vultures,  pygostyles  of,  29. 

American,  7,  8,  10-52. 

bearded,  158. 

Calif  ornian,  12,  17. 

King,  41,  46,  50. 

Old  World,  7,  8,  22,  31,  34,  37,  38, 
40,  134- 

secretary,  see  Secretary-bird. 

turkey,  162,  164. 
Vulturidae,  7,  8,  127. 

wilsonianus,  Asio,  28,  80. 
Winge,  cited,  336. 

Yarrell,  cited,  253,  297. 
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publication. 

The  manuscript  has  been  edited  by  Arthur  C.  Parker, 
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ical sketch  of  the  author,  as  well  as  some  annotations  and  addi- 
tions to  the  general  body  of  the  work. 
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Director 
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PREFATORY  NOTE 

One  may  not  hope  to  read  a  primitive  culture  from  the  record 
of  its  workmanship  alone,  although  this  is  often  the  only  avenue 
remaining  by  which  a  lost  culture  may  be  approached.  The 
mentality  of  a  primitive  people  living  close  to  nature  mirrors  the 
supreme  law  of  the  universe  in  its  simplest  and  most  elemental 
expressions;  it  clothes  with  individuality  the  manifestation  of  this 
law,  gives  words  to  its  unconscious  forces  and  thoughts  to  its 
living  agents;  it  reads,  suffused  in  a  wealth  of  imagery,  the 
spiritual  law  in  the  natural  world  or  embellishes  some  historical 
event.  Such  simple  and  unembarrassed  expressions,  transmitted 
not  by  records  of  hand  but  from  mouth  to  mouth  through  the 
generations,  are  priceless  to  the  student  who  finds  in  a  progressed 
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and  complicated  civilization  the  obscuration  of  natural  law  by 
the  artificial  conditions  erected  on  the  rebellious  logic  of  human 
society. 

The  labors  of  Mrs  Harriet  Maxwell  Converse  in  recording  the 
legends  and  nature  myths  of  the  New  York  Iroquois  are,  for  these 
and  other  reasons,  most  worthy  of  conservation.  She  was  de- 
voted in  her  love  for  her  adopted  people;  she  shared  their  spirit 
and  could  record  their  folk  tales  with  perfect  sympathy. 

Mr  Parker,  who  has  edited  the  manuscripts  of  Mrs  Converse 
and  prepared  the  introductory  portion  of  this  work,  has  been 
prompted  not  only  by  fidelit}^  to  the  memory  of  a  friend  but  by 
the  piety  and  inspiration  of  inheritance. 

John  M.  Clarke 
(Ho-san-na-ga-da) 


INTRODUCTION 

No  people  can  long  exist  as  an  ethnic  group  without  consciously, 
or  otherwise,  creating  a  philosophy  of  things  which  becomes  the 
common  belief  of  that  body  of  people  —  becomes  their  science 
and  religion.  The  more  permanent  the  people,  the  more  enduring 
and  greater  the  influence  of  their  system  of  belief.  Viewed  in  the 
light  of  exact  science,  as  we  know  it,  these  primitive  philosophies 
become  mythologies.  A  myth  may  appear  to  us  puerile  and  with- 
out any  basis  in  logic,  it  may  appear  as  a  worthless  fancy  or  a  child's 
tale  and  yet  a  deeper  study  of  the  myth  reveals  within  it  the 
beginning  of  physics,  philosophy  and  theology.  Unfamiliar 
with  the  real  cause  of  the  phenomenon  of  mind  or  matter,  the 
primitive  mind,  being  a  reasoning  mind  seeking  to  satisfy  its 
curiositj^  and  allay  its  fears,  hypothecates  the  causes  of  idsible 
effects  in  the  form  of  myths.  The  primitive  mind,  believing  all 
things  the  result  of  some  intelligence,  personifies  and  deifies  the 
causes  of  effects,  and  thus  has  arisen  the  multiplicity  of  gods  and 
guardian  spirits. 

Once  crystallized  and  diffused,  myths  become  working  factors 
of  human  action.  They  become  the  science  and  religion  of  the 
ethnic  group  which  entertains  them.  They  become  the  basis  of 
reasoning.  A  treatise  on  a  cause,  the}^  become  a  cause.  They 
become  so  ingrained  in  the  minds  of  their  believers  that,  when  in 
other  generations  they  are  rivaled  by  more  rational  systems, 
the}^  are  not  easily  supplanted,  for  they  bear  the  approval  of  the 
religious  leaders  and  the  wise  men  of  the  generations  past.  To 
the  great  body  of  people  the  old  myth  was  a  part  of  common  religion ; 
the  new  myth  which  attempted  to  explain  the  thunder  or  the 
wind's  fury  was  the  science  of  the  day  and  few  would  have  aught 
to  do  with  it,  and  here  we  have  a  glimpse  of  the  conflict  of  religion 
and  science.  Religion  was  the  conservative  element  and  clung  to 
the  sacred  beliefs  of  its  fathers ;  science  (so  called) ,  which  brotight 
the  innovation,  denied  all  precedents  and  struck  out  afresh  to 
establish  new  ideas.  Years  passed  b}^  and  the  religions  of  the  day 
accepted  the  new  beliefs  until  the  throes  of  their  birth  became 
forgotten  in  the  haze  of  many  years.  Then  again  the  critical  minds 
of  the  time,  comparing  the  experiences  of  the  past  and  analyzing 
as  best,  they  could,  sought  to  find  new  explanations  that  appealed 
more  to  their  ideas  of  logic.  Then  old  myths  were  scoffed  at,  a 
new  system  established,  and  again  the  conflict.  Nor  is  it  strange 
that  men  should  be  loath  to  deny  that  to  which  they  have  become 
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accustomed;  there  is  always  a  feeling  of  uncertainty  about  new 
systems  and  they  are  cautiously  experimented  with  at  first. 

In  reviewing  the  myths  of  the  ancients  or  of  modern  primitive 
men  we  may  sometimes  wonder  how  any  large  body  of  rational 
men  could  hold  as  sacred  truths  such  fictions  as  we  may  regard 
unworthy  of  serious  consideration.  If  such  is  the  case  it  is 
because  we  have  forgotten  that  the  human  mind  has  not 
always  been  of  the  same  texture  as  it  is  toda}^  in  the  modern  man 
of  civilization.  The  minds  of  men,  we  should  recall,  through 
the  varying  grades  of  culture,  from  lower  savagery  to  civilization, 
are  characterized  by  wide  differences.  They  are  not  uniformly  sus- 
ceptible to  the  same  stimuli,  for  each  culture  grade  gives  to  the  mind 
of  the  man  which  it  characterizes  a  different  viewpoint,  different 
capacities  and  different  associations.  It  is  always  well  to  keep  in 
mind  the  fact  that  our  present  enlightened  beliefs,  our  sciences 
and  our  civilization  are  the  product  of  a  long  period  of  evolution 
under  favorable  circumstances,  and  that  they  are  not  things  that 
men  were  always  able  to  grasp.  It  is  well,  also,  to  remember  that 
our  ancestors  were  once  barbarians  and  rude  savages,  scared} 
more  intelligent  than  the  other  animals  of  the  forest.  All  this 
might  be  hard  to  believe  were  it  not  that  primitive  savages  still 
are  to  be  found,  and  that  all  the  various  culture  stages  can  be 
illustrated  by  groups  of  living  peoples.  There  is  little  doubt  that 
the  man  of  fi\^e  centuries  hence  will  find  plenty  to  laugh  at,  if  he 
feels  so  disposed,  when  he  reads  the  annals  of  our  times  and  gets 
an  insight  of  our  customs  and  beliefs,  some  of  which  he  may  term 
myths.  AVhile  he  may  appreciate  our  achievements  he  will  cer- 
tainly deny  our  claim  to  enlightenment  and  choose  to  bestow  it 
upon  himself.  There  can  be  no  true  enlightenment,  and  the  age  of 
fable  will  not  cease  to  be,  until  the  laws  which  govern  all  phenomena 
are  known  to  men.  Until  then  men  must  theorize.  Myths  were 
originally  theories  adduced  from  the  best  information  at  hand. 
vSurviving  in  more  enlightened  ages  they  were  still  held  even  though 
inconsistent  with  the  known  objective  experience  of  the  time. 
Even  so  they  were  regarded  as  sacred  truths.  A  myth  must  be 
regarded,  therefore,  as  a  primitive  theory,  as  a  rude  attempt  to 
reach  truth,  as  a  tentative  hypothesis  upon  which  to  fasten  one's 
belief,  for  one  must  believe  something. 

Legends  and  traditions.  No  people  of  any  intellectual  life  can 
exist  in  social  bodies  without  building  up  out  of  their  experiences 
and  especially  out  of  their  imaginations  a  vast  body  of  oral  fiction. 
Among  peoples,  widely  separated  in  point  of  time  and  space,  the 
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same  general  myths  and  legends  are  found.  This  by  no  means 
necessarily  implies  contact.  Rather  does  it  illustrate  the  fact  that 
illimitable  as  imagination  seems  to  be  in  its  power  to  combine  and 
create,  in  reality  it  is  limited  by  certain  suggesting  factors  which 
may  be  common  to  all  people  of  a  given  cultural  stage  and  to  all 
times.  "We  have  dwelt  upon  this  feature  at  some  length  in  a  note 
on  the  Celestial  Bear  myth.  It  is  not  to  be  supposed,  however, 
that  some  myths  have  not  been  derived  by  contact  directly  or 
indirectly  in  times  more  or  less  historic.  On  the  other  hand  it 
seems  quite  feasible  to  believe  that  certain  myths  have  been 
transmitted  from  one  stock  to  another,  the  elements  to  be  pre- 
served and  the  details  to  be  recast  in  local  molds.  Some  myths 
are  plainly  derived  from  external  sources  and  are  easily  traced 
to  their  originating  sources.  Others  are  more  difficult  to  trace. 
Certain  individuals  among  tribes  in  the  lower  culture  stages  be- 
come the  story-tellers  of  their  people  and  are  the  tribal  libraries 
of  this  oral  fiction.  Legends  differ  from  myths  in  that  they  are 
wonder  stories  told  for  the  amusement  of  those  who  hear  them 
and  are  recognized  as  ingenious  creations  of  imagination.  There 
is,  however,  a  class  of  legends  that  relate  to  localities  and  which 
explain  some  local  phenomenon,  but  these  are  traditions  rather 
than  legends.  Traditions  differ  from  legends  in  that  they  pretend 
to  be  and  often  are  the  relations  of  actual  occurrences.  They  are 
the  histories  of  the  peasantry  and  the  tribes  that  have  no  system 
of  writing. 

Iroquois  folklore 

The  North  American  Indians  possessed  a  vast  oral  literature  of 
mythology,  legendary  lore  and  tradition.  The  field  of  American 
folklore  has  scarcely  been  touched  by  anthropologists,  and  even 
tribes  that  have  been  known  the  longest  have  received  compara- 
tively little  attention.  True,  much  has  been  recorded,  but  this 
much  is  but  a  small  portion  of  the  total.  That  this  should  be 
the  case  is  not  due  to  the  lack  of  energy  on  the  part  of  students 
but  to  the  inaccessibility  of  the  greater  part  of  the  material. 

Much  is  known  of  the  material  culture  of  the  Iroquois  and  much 
also  of  their  governmental  system  and  their  social  laws.  That 
not  all  is  known  is  conceded,  but  enough  to  place  them  conspicu- 
ously before  historians  and  ethnographers  as  the  Indians  of  Indians, 
as  the  most  splendid  of  barbaric  men.  It  will  be  found  of  interest, 
therefore,  to  bring  before  students  for  correlation  the  small  portion 
of  their  literature  contained  in  this  volume. 
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The  mythology  of  the  Iroquois  differs  in  form  from  that  of  many 
other  of  the  American  races.  Iroquois  tales  were  of  strength,  of 
great  deeds,  of  nature  and  the  forces  of  nature,  "standing  out  in 
striking  contrast  to  the  flimsy  conceptions  of  the  Algonquins,"  as 
someone  has  remarked.  They  are  the  classics  of  all  the  unwritten 
literature  of  the  American  aborigines. 

The  Iroquois  were  a  people  who  loved  to  weave  language  in  fine 
metaphor  and  delicate  allusion  and  possessed  a  language  singularly 
adapted  for  this  purpose.  They  were  unconscious  poets,  and 
some  of  their  tales  seem  to  have  been  chanted  in  blank  verse,  the 
rhythm  and  swing  of  the  meter  in  their  estimation  giving  an  added 
delight  to  the  story.  When  the  legends  are  told  to  white  men  the 
delicate  word-weave  is  seldom  revealed,  and  never  if  the  legend  is 
told  in  English.  The  translation  robs  it  of  much  of  its  intended 
charm  and  grace,  for  the  Indian  seems  to  think  that  the  pale  in- 
vader may  laugh  at  his  inetaphors  or  deride  him  for  revealing 
that  such  fine  emotions  exist  within  a  stoic's  breast.  Thus  it  is 
that  so  many  legends  appear  puerile  and  without  pertinenc}"  which 
in  the   vernacular  are   strong   and   full  of  meaning. 

Story-telling  customs  of  the  Iroquois.  Each  settlement  had  its 
official  story-teller  whose  predecessor  had  carefully  taught  him  all 
the  legends  and  traditions  of  the  mysterious  past  and  his  listeners 
who  gathered  about  him  never  tired  of  the  narrative  though  re- 
peated again  and  again. 

According  to  ancient  traditions  no  fable,  myth  tale,  or  story  of 
ancient  adventures  might  be  told  during  the  months  of  summer. 
Such  practice  was  forbidden  by  "the  little  people"  (jo-ga-oh), 
the  wood  fairies.  Should  their  law  be  violated  some  jo-ga-oh  flying 
about  in  the  form  of  a  beetle  or  bird  might  discover  the  offender 
and  report  him  to  the  jo-ga-oh  chief.  Upon  this  a  sign  would 
warn  the  forgetful  Indian.  Failing  to  observe  the  omen,  some 
evil  would  befall  the  culprit.  Bees  might  sting  his  lips  or  his 
tongue  would  swell  and  fill  his  mouth.  Snakes  might  crawl  in 
his  bed  and  choke  him  while  he  slept,  and  so  on,  until  he  was  pun- 
ished and  forced  to  desist  from  forbidden  talk. 

The  wood  sprites  enacted  and  enforced  this  law  for  two  purposes : 
first,  that  no  animal  should  become  offended  by  man's  boasting 
of  his  triumph  over  beasts,  or  at  the  same  time  learn  too  much  of 
human  cunning  and  fly  forever  the  haunts  of  mankind ;  and  second, 
that  no  animal,  who  listening  to  tales  of  wonder,  adventure  or 
humor,  should  become  so  interested  as  to  forget  its  place  in  nature, 
and  pondering  over  the  mysteries  of    man's  words,  wander  dazed 
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and  aimless  through  the  forest.  To  listen  to  stories  in  the  summer 
time  made  trees  and  plants  as  well  as  animals  and  men  lazy,  and 
therefore  scanty  crops,  lean  game'^and  shiftless  people  resulted. 
To  listen  to  stories  made  the  birds  forget  to  fly  to  the  south  lands 
when  winter  came,  it  made  the  animals  neglect  to  store  up  winter 
provisions  and  grow  their  warm  winter  coats  of  fur.  All  the 
world  stops  work  when  a  good  stor}-  is  told  and  afterwards  in  mar- 
veling forgets  its  wonted  duty.  Thus  Oh-gweh'-o-weh-ka',  the 
Iroquois,  loyal  to  old-time  custom,  reserves  his  tales  of  adven- 
tures, myth  and  mystery  for  winter  when  the  year's  work  is  over 
and  all  nature  slumbers. 

When  the  storj^-teller  finds  an  audience  about  him  or  wishes  to 
call  one,  he  announces  his  intention  to  recite  a  folk  tale  (ga-ga',  or 
in  the  plural,  ga-ga'-sho-6)  by  exclaiming  "Ha-nio'!"  and  the 
eager  reply  is  "  Heh,"  which  is  an  ardent  request  that  his 
"  Hanio"  take  immediate  effect,  and  the  relation  of  a  ga-ga'  ensues. 

At  intervals  during  the  relation  of  a  story  the  auditors  must 
exclaim  "  Hah!"  This  was  the  sign  that  they  were  listening. 
If  there  was  no  frequent  response  of  "  Hah,"  the  story-teller 
would  stop  and  inquire  what  fault  was  found  with  him  or  his  story. 

It  v»'as  not  only  considered  a  breach  of  courtesy  for  a  listener  to 
fall  asleep,  but  also  a  positive  omen  of  evil  to  the  guilt 3^  party. 
If  an}'  one  for  any  reason  wished  to  sleep  or  to  leave  the  room,  he 
must  request  the  narrator  to  tie  the  story,  "  Si-ga'-hah."  Failing 
to  say  this,  and  afterwards  desiring  to  hear  the  remainder  of  the 
tale,  the  narrator  would  refuse  him,  for  if  he  related  it  at  all  it 
must  be  from  the  beginning  through,  unless  tied.  Thus  si-gd'-hah 
was  the  magic  word  by  which  a  legend  might  be  told  as  a  serial. 

Methods  of  recording  folklore 

There  are  several  ways  in  which  folk  tales  may  be  recorded,  as 
indeed  there  are  several  purposes  for  which  they  are  written.  To 
satisfy  strictly  scientific  requirements,  the  method  employed  by 
the  vSmithsonian  Institution  and  other  progressive  ethnological 
institutions,  is  undoubtedly  the  best.  The  native  text  is  recorded 
with  an  exact  translation  interlined,  word  beneath  word.  This 
method  is  most  satisfactory  to  the  student  of  languages  but  from 
the  standpoint  of  literature  it  falls  short.  The  resulting  English 
is  extremely  awkward  as  it  must  necessarily  be  in  an  attempt  to 
parallel  two  radically  different  systems  of  grammar  and  word 
compounding.      No  idea  of  the  native  beauty  is  preserved  in  such 
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translations,  which  are  often  inelegant  and  difficult  to  read  and 
understand.  To  remedy  these  defects  the  whole  translation  must 
be  rewritten  in  accord  with  current  methods  of  expression. 

Another  method  of  preserving  a  myth  is  to  record  it  exactly  as 
told,  in  the  broken  English  of  its  narrator.  The  most  poetic  con- 
ception is  thus  sometimes  reduced  to  grotesque  caricature,  and 
the  value  of  the  record  lies  not  so  much  in  its  subject-matter  as 
it  does  in  the  estimation  which  is  formed  of  the  narrator's  ability 
of  expressing  in  our  tongue  the  thoughts  of  his  own.  The  charm- 
ing Uncle  Remus  stories  are  of  this  character  but  the  result  is  only 
a  study  in  brogue  or  dialect,  and  fails  to  convey  to  our  minds  the 
ideas  which  exist  in  the  mind  of  the  native  myth  teller.  From 
the  standpoint  of  literature  and  psychology  it  is  the  impression, 
its  form,  its  spirit  that  we  wish  to  apprehend.  The  same  medium 
may  produce  different  results  if  employed  on  different  substances. 
The  mind  of  the  modern  progressive  man  of  today  is  of  a  different 
texture  from  that  of  the  savage  or  the  peasant,  and  the  same  idea 
produces  different  emotions  and  associations  in  these  classes  of 
intellect. 

Many  have  employed  the  method  of  entirely  recasting  primitive 
ideas  in  their  own  thought  molds,  eliminating  all  the  original 
idioms  and  picturesque  eccentricities  of  expression  and  presenting 
the  folk  tale  in  all  the  verbiage  of  contemporary  literature.  The 
plot  and  motive  of  the  original  relation  is  warped  and  modified 
to  fit  modern  requirements,  the  original  elements  are  lost  and  the 
story  becomes  simply  a  modern  one  built  upon  the  shattered  skele- 
ton of  the  old.  The  use  of  this  method  has  produced  a  mass  of 
florid,  ocherous,  recast  and  garbled  folklore,  which  nevertheless, 
is  presented  as  genuine. 

There  is  yet  another  method  which  embraces  some  of  the  worthy 
features  previously  suggested.  It  may  have  its  drawbacks  to  be 
criticized  but  it  is  full  of  merit  notwithstanding.  By  this  method 
the  transcriber  attempts  to  assimilate  the  ideas  of  the  myth  tale 
as  he  hears  it,  seeks  to  become  imbued  with  the  spirit  of  its  char- 
acters, and,  shutting  out  from  his  mind  all  thought  of  his  own 
culture,  and  momentarily  transforming  himself  into  the  culture 
of  the  myth  teller,  records  his  impressions  as  he  recalls  the  story. 
His  object  is  to  produce  the  same  emotions  in  the  mind  of  civilized 
man  which  is  produced  in  the  primitive  mind,  which  entertains  the 
myth  without  destroying  the  native  style  or  warping  the  facts  of 
the  narrative.  If  in  the  vernacular  the  ideas  convey  tragic, 
mysterious,  or  horrifying  impressions,  and  the  style  is   vigorous. 
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metaphorical  or  poetic,  the  transcriber  employs  every  consistent 
art  to  reproduce  the  same  elements  in  his  own  language.  There 
is  virtue  in  this  method  if  honestly  followed  but  it  can  only  be  used 
by  one  familiar  with  all  the  incidents  of  the  culture  which  produced 
the  tale,  by  one  w^ho  is  familiar  with  the  language,  life  and  psychol- 
ogy of  the  myth  maker.  A  m^^th  tale  recorded  in  this  way  is  neither 
mechanical,  dialect  or  affected  in  stjde,  but  on  the  other  hand, 
the  same  living,  sentient  story,  though  dressed  in  the  garments 
of  another  speech. 

It  is  substantially  this  method  which  has  been  employed  by 
Harriet  Maxwell  Converse  in  recording  the  myths  and  legends 
contained  in  this  volume,  and  for  this  reason  her  work  is  eminently 
worth}'  of  the  consideration  of  students.  Her  great  love  for  the 
Indians,  her  sympathetic  nature,  her  scientific  training  and  her 
psychic  temperament  enabled  her  to  get  at  the  heart  of  the  stories 
her  Indian  friends  told  her.  With  her  poetic  mind  schooled  in  all 
the  arts  of  literature  she  has  interpreted  the  ideas  and  impressions 
in  a  matchless  style  which  enables  the  reader  to  feel  all  that  the 
red  man  felt  when  he  listened  to  the  ancient  stories  of  his  fore- 
fathers. 

The  editor  has  endeavored  to  arrange  the  various  myths  and 
legends  systematically  and  add  such  notes  as  will  illuminate  some 
of  the  obscure  passages  and  to  suggest  by  other  notes  the  w^ealth 
of  material  which  is  opened  up  b}^  the  study  of  Iroquois  folklore 
and  American  folklore  in  general. 

As  a  loving  friend  and  grateful  student  of  Mrs  Converse,  the 
editor  has  aimed  in  putting  forth  this  work  to  rear  from  her  own 
material  a  worthy  monument,  both  to  the  memory  of  the  gifted 
writer  and  to  the  people  whom  she  loved. 

Arthur  C.  Parker 
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To  the  late  Mrs  Harriet  Maxwell  Converse,  the  State  of  New 
York  owes  a  debt  of  lasting  gratitude.  The  reason  is  apparent 
to  even  the  superficial  visitor  to  the  Indian  collections  in  the  State 
Museum  where  in  striking  prominence  are  to  be  seen  hundreds  of 
rare  and  priceless  relics  of  the  aborigines  of  New  York,  her  gift  to 
the  State  in  memory  of  her  father,  Hon.  Thomas  Maxwell  of  Elmira. 
Her  unselfish  work  in  preserving  the  record  and  relics  of  the  first 
claimants  of  New  York  State  has  resulted  in  preserving  much  of 
immense  value  for  students  of  culture,  history  and  ethnography. 
Her  great  interest  in  the  Indians  and  her  wonderful  influence  with 
them  made  it  possible  for  her  to  mingle  with  them  as  a  trusted  and 
beloved  friend.  Indeed  so  greatly  did  the  Indians  esteem  her  that 
they  bestowed  upon  her  every  possible  honor  within  the  gift  of  the 
clan  and  the  council,  hailed  her  as  a  sister  and  a  mother,  called  her 
Ya-ie-wa-noh,  She  Who  AVatches  Over  Us,  adopted  her  as  a 
member  of  the  nation  and  gave  her  a  seat  in  their  councils.  There 
is  a  very  great  difference  between  merely  receiving  a  compli- 
mentary name  and  an  actual  national  adoption. 

Tlie  life  stoiy  of  so  remarkable  a  woman  can  not  fail  of  perti- 
nent interest  from  any  viewpoint.  Mrs  Converse  was  not  a 
woman  who  was  given  to  saying  much  concerning  herself  and 
although  the  writer  was  associated  with  her  more  or  less  from 
his  childhood,  the  notes  which  he  has  relating  to  her  earlier 
histor}'  are  few  and  fragmentary,  but  from  them  and  from  the 
records  which  he  has  at  hand,  a  brief  account  of  her  life's  histor}^ 
has  been  prepared. 

To  get  at  the  ancestral  elements  which  contributed  to  the  con- 
struction of  her  mind  and  personality,  we  must  go  to  the  Highlands 
of  Scotland  where  in  the  romantic  days  of  history,  "  the  Maxwells 
maintained  the  splendor  of  their  name  in  the  baronial  tow^ers  of 
Caerlaverock."  A  splendid  name  was  that  of  Maxwell,  and  proudty 
borne  by  brave  Highlanders  from  days  of  old. 

Alexander  Maxwell.  Back  in  the  early  years  of  the  i8th  cen- 
tury, in  the  Scottish  valley  of  the  Nithe  was  born  Alexander  Max- 
well. He  married  Jane  McBratney,  she  too  a  Highlander,  and  of 
the  clan  McPherson.  The  charm  of  America  had  reached  the 
ears  of  Alexander  Maxwell  and  in  June  1770  he  and  his 
good  wife  set  sail,  from  the  port  of  Partick,  for  the  new 
world  where  adventure  and  fortune,  good  or  ill,  awaited  every 
daring  pioneer.      But  stimmer  seas  are  not  always  smooth  and  June 
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Red  Jacket 
Taken   from   a   steel   engraving  of   the   painting  by    R.   W.    Wier 


IROQUOIS    MYTHS    AND    LEGENDS  1 5 

breezes  sometimes  become  gales  that  lash  the  "^aves  to  fury  and 
bring  disaster  to  unwary  barks.  This  the  emigrating  couple 
discovered  almost  at  the  outset  of  their  voyage.  A  violent  storm 
came  up  as  they  coursed  down  the  North  channel  which  wrecked  the 
ship  and  tossed  it  upon  the  shores  of  County  Down  in  Ireland. 
The  unfortunate  couple  found  refuge  in  a  fisherman's  cottage  on 
the  shore  where,  about  a  month  later,  June  15,  1770,  a  son  was 
born,  whom  they  named  Guy.  The  Maxwells  and  their  baby 
son  continued  in  Ireland  for  months  when,  in  1772,  they  em- 
barked again  for  America.  Upon  their  arrival  they  settled  in 
Carlisle,  Pa.,  but  soon  removed  to  Virginia,  where  they  made 
their  home  in  Martinsburg,  Berkley  co.,  and  where  today  are 
many  descendants  of  the  Scots,  and  prominent  among  them, 
descendants  of  the  Maxwells. 

When  yotmg  Guy  Maxwell  was  18  years  of  age  he  took  up  his 
residence  at  Tioga  Point  where  he  entered  into  the  firm  of  Colonel 
Hollenback.  His  extraordinary  acumen  is  attested  by  the  fact 
that  Governor  Mififlin  in  1788  appointed  him  justice  of  the  peace, 
then  an  office  of  greater  importance  than  at  the  present  day. 
He  was  less  than  19  years  of  age  when  he  took  the  appointment 
which  he  held  for  many  years.  Guy  IMaxwell  occupied  many 
positions  of  trust  during  his  early  3'ears  and  contemporary  historj^ 
tells  us  that  he  was  a  shrewd  business  man.  He  removed  from 
Milton,  Pa.,  in  1794  to  the  present  site  of  Elmira  where  he  pur- 
chased a  town  lot.  He  dealt  extensively  with  the  Indians  especially 
the  Senecas,  by  whom  he  was  greatly  esteemed  because  of  his 
uniform  courtesy  and  strict  honesty.  In  those  days  it  was  a  com- 
mon thing  to  treat  Indians  w'ith  respect  but  the  qualit}^  of  honest}' 
was  oftentimes  a  rare  one  when  dealing  with  them.  The  Senecas 
appreciated  his  integrity  and  sought  to  express  their  regard  by 
bestowing  upon  him  the  name,  Ta-se-wa-3'a-ee,  meaning  Honest 
Trader.  His  love  for  the  red  men  of  the  forest  was  shared  by  his  son, 
Thomas,  who  was  born  in  Athens,  Pa. 

Thomas  Maxwell.  Thomas  Maxwell  during  his  early  boyhood 
became  a  great  friend  and  favorite  of  the  Indians  who  made  Elmira 
a  trading  post  and  often  spent  days  in  the  forest  with  them.  His 
skill  with  the  bow  and  his  speed  on  the  trail  excited  their  admira- 
tion. Finally  after  some  deed  of  heroism  and  endurance,  they 
acclaimed  that  he  was  a  red  man  at  heart,  though  his  skin  was 
white,  adopted  him  in  the  Wolf  Clan,  told  him  to  call  Red  Jacket 
his  father  and  that  his  name  was  henceforth,  He-je-no  and  meant 
Brave  Boy.        For  years   Thomas   Maxwell  was   county   clerk   of 
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Tioga  and  Chemung  counties  and  he  also  served  in  Albany  as 
assemblyman  for  his  district  and  afterward  as  congressman  in 
Washington.  He  was  a  man  of  exceptional  literary  ability  and 
contributed  widely  to  the  periodical  publications  of  his  day.  When 
in  1812  his  country  was  threatened  he  enlisted  with  the  American 
army  and  fought  with  all  the  traditional  ardor  of  a  Scottish  Ameri- 
can. During  all  his  public  life  he  never  lost  interest  in  the  Indians 
who  had  been  his  boyhood  friends  but  frequently  mingled  with 
them  until  the  day  of  his  death  in  1864. 

Harriet  Maxwell  Converse.  The  second  wife  of  Hon.  Thomas 
Maxwell  was  Marie  Purdy,  a  lady  of  culture,  education  and  refine- 
ment. She  was  the  mother  of  the  seven  children  of  Thomas 
Maxwell.  The  youngest  was  Harriet  Maxwell,  born  in  1836  in 
Elmira.  One  of  the  old  family  scrapbooks  contains  a  clipping 
which  relates  that  Harriet  left  Elmira,  at  the  age  of  g,  after  the  death 
of  her  mother,  went  to  Milan,  O.,  "  where  she  was  duly  put  to 
school."  It  was  at  this  time  she  first  began  to  write  verse  for 
publication.  A  gentlem.an  who  was  her  playmate  in  the  days 
before  her  departure  says  he  has  a  distinct  and  vivid  recollection 
of  her  in  a  white  dress  and  a  broad  red  sash  tied  in  an  immense 
bow.  "  I  can  shut  my  eyes  and  see  her  as  she  appeared  then,  one  of 
the  most  graceful  little  girls  I  ever  saw." 

In  i86t  Harriet  Maxwell  Clarke,  then  the  young  widow  of  G.  B. 
Clarke,  one  of  the  owners  of  Congress  Spring,  Saratoga,  married 
Frank  Buchanan  Converse,  of  Westfield,  Mass.,  a  friend  and  play- 
mate of  her  early  childhood.  For  five  years  after  her  marriage 
she  traveled  in  Europe,  Asia  and  Africa  and  toured  the  United 
States.  Her  husband,  Mr  Converse,  Vv'as  an  inventor  and  musician. 
He  had  spent  his  early  days  in  the  west  where  he  experienced  all 
the  adventures  of  the  early  pioneer.  He  lived  with  the  Indians 
and  became  a  great  favorite  with  them.  His  skill  as  an  athlete, 
and  his  dexterity  with  the  rifle  and  bow  won  their  admiration. 

After  the  return  of  Mr  and  Mrs  Converse  to  the  East  they  took 
up  their  home  in  Mott  Haven,  afterward  removing  to  West  46th 
street.  New  York  city. 

Mrs  Converse's  interest  in  Indians  ma}"  be  described  as  heredi- 
tary. It  is  quite  possible,  however,  that  although  she  might  ever 
have  been  a  loyal  friend  to  them,  she  might  never  have  known 
them  intimately  had  it  not  been  for  her  acquaintance  with  Gen. 
Ely  S.  Parker,  himself  a  Seneca  Indian  of  the  Wolf  Clan,  to  which 
Red  Jacket  belonged.  Oftentim.es  when  environments  are  foreign 
we  fail  to  appreciate  the  circumstances  of  others,  nor  are  we  able 
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to  do  SO,  for  it  is  experience  which  makes  one  able  to  appreciate 
The  white  man's  metropohs  and  the  Indian's  reservation  are  the 
opposing  extremics  of  civilization  and  there  is  little  in  the  bustling 
complex  city  to  remind  one  of  the  quiet  simple  reservation.  Thus, 
although  Mrs  Converse  had  within  her  all  the  elements  which  were 
capable  of  knowing  sympatheticalty,  understanding  appreciatively 
and  loving  steadfastly  the  Indians  whom  her  father  and  grand- 
father had  loved,  it  required  an  awakening  stimulus  to  arouse  her 
interest  in  this  direction.  And  once  awakened  there  could  be  no 
turning.  The  moment  Mrs  Converse  met  the  Iroquois  sachem 
her  life  and  thought  took  a  new  direction.  The  great  mind  of  the 
Indian  had  furnished  the  impulse.^ 

For  years  Mrs  Converse  had  written  for  the  best  periodicals  in 
America  and  Great  Britain,  and  her  essays  and  poems  were  widely 
copied.  Her  poems  written  in  the  old  Scottish  for  the  Edinburgh 
journals  awakened  tiie  fires  of  Highland  patriotism  and  received 
an  abundance  of  warm  praise.  Subsequently  she  was  a  regular 
contributor  to  the  Ladies  Journal  (Edinburgh),  the  Scottish 
American  and  the  British  Advertiser.  She  became  a  regular 
contributor  to  several  American  magazines  and  her  liter- 
ary career  became  assured.  Her  book  of  poems.  Sheaves, 
passed  through  several  editions  and  was  enthusiastically  received 
by  the  most  rigid  critics.  Her  friend  John  G.  Whittier,  read  and 
reread  the  volume  and  then  wrote  her,  "It  is  a  sheaf  in  which 
there  are  no  tares."  The  gifted  authoress  received  also  a  com- 
plimentary letter  from  Tenn^^son  and  the  volume  even  inspired 
Dom  Pedro,  the  Emperor  of  Brazil,  to  write  a  letter  of  appreciation. 
The  press  was  universally  warm  in  its    praise  and  even  the    New 

York  Independent,  usually  so  severe  in  its  criticism  of  poetical  as- 
pirants, copied  several  of  her  poems  and  said  that  at  least  one  of 
the  number  w^as  worthy  of  Keats. 

It  was  this  promising  literary  career  which  Mrs  Converse  re- 
linquished to  devote  the  remainder  of  her  life  to  the  study  and 
defense  of  the  Indians  of  New  York.  General  Parker  took  her  to 
his  reservation  and  to  the  Tuscarora  Reservation  where  she  met  his 
sister,  Mrs  Caroline  Mountpleasant,  wife  of  Chief  John  Mount- 
pleasant  of  the  Tuscaroras.      In  1881  she  visited  the  Cattaraugus 

Reservation  where  she  became  acquainted  with  the  descendants 
of  Red  Jacket. 

'Although  Ely  S.  Parker  possessed  a  great  store  of  information  relating  to  his  people, 
the  Iroquois,  his  busy  life  as  an  army  officer  and  engineer  gave  him  little  time  to  record  in 
print  much  of  his  knowledge.  He  seemed  better  able  to  inspire  others  to  study  and  write. 
Morgan's  League  of  the  Iroquois  contains  some  of  his  essays  and  indeed  IMorgan  acknowl- 
edges Parker  as  his  collaborator.  If  Morgan  is  the  "father  of  American  anthropology" 
Parker  gave  him  the  inspiration.  It  is  not  strange,  therefore,  that  he  imparted  to  Mrs 
Converse  the  impetus  for  her  researches. 
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For  many  years  her  knowledge  of  the  Iroquois  had  been  gleaned 
solely  from  the  manuscripts  left  by  her  father  and  from  the  League 
of  the  Iroquois,  the  joint  work  of  Lewis  H.  Morgan  and  General  E.  S. 
Parker.  With  the  insight  of  Indian  character  which  these  works 
had  given  her,  her  actual  experiences  among  the  Indians  themselves 
fanned  her  interest  into  a  passion.  She  admired  their  laws  and 
customs,  she  marveled  at  their  wondrous  national  vitality,  their 
endurance,  and  she  loved  them.  And  they,  finding  her  a  friend, 
loved  her. 

Mrs  Converse's  untiring  activity  in  behalf  of  her  red  friends  won 
their  esteem  and  confidence.      Her  labors  both  at  Washington  and 


Mrs  Converse  at  the  lime  of  her  adoption 


at  Albany,  before  the  federal  and  state  legislative  bodies,  at  once 
placed  her  conspicuously  before  the  public  as  a  friend  of  the  Indians 
and  those  who  planned  adverse  legislation  feared  the  forces  she 
was  able  to  muster  in  opposition.  The  best  men  in  private  and 
in  public  life  were  her  friends  and  anxious  to  fight  as  she  directed. 
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The  Indians  were  grateful  and  thus  expressed,  themselves,  but 
were  unable  for  a  time  to  find  a  suitable  way  for  expressing  it  by- 
other  means  than  words.  Then  they  began  to  shower  their  ancient 
heirlooms  upon  her,  articles  of  embroidered  buckskin,  chieftains' 
belts,  ceremonial  regalia,  strange  musical  instruments,  bead  work 
and  wondrously  wrought  silver  brooches.  This  was  not  enough, 
however.  Bearing  in  mind  the  record,  of  two  generations  past, 
of  Honest  Trader,  her  grandfather,  and  Brave  Boy,  her  father, 
and  with  the  evidence  of  her  loyalty  fresh  in  their  minds,  they 
planned  to  make  her  a  sister  and  a  clanswoman.  This  could  be  done 
only  by  a  family  adoption  and  naming.  The  matter  impressed 
Tho-na-so-wah,  one  of  the  national  Seneca  sachems,  whose  English 
name  was  William  Jones,  who  with  his  wife,  Jo-on-do-oh,  planned 
to  adopt  Mrs  Converse  as  a  sister.  The  adoption  ceremony  took 
place  on  the  Cattaraugus  Reservation  on  June  15,  1885;  Mrs  Con- 
verse was  received  into  the  Snipe  Clan  and  given  the  name  Ga-ya- 
nes-ha-oh,  Bearer  of  the  Law.  This  was  one  of  the  ancient  hered- 
itary names  of  the  Snipe  Clan  honondiont,  faith  keepers,  and  was 
once  borne  by  Ruth  Stevens,  Red  Jacket's  stepdaughter. 

The  naming  ceremony  was  elaborate  and  impressive.  All  the 
modern  innovations  which  the  Senecas  had  acquired  were  added 
to  the  ancient  usages  to  increase  the  interest  of  the  occasion.  In 
accordance  with  the  ancient  custom  the  council  was  held  out  of 
doors  in  a  council  square,  made  b}-  bounding  a  grassy  spot  with 
huge  logs  and  benches,  which  served  as  seats  for  the  throng.  The 
council  fire  crackled  within  the  square  and  the  chiefs  and  matrons 
moved  about  within  the  space.  This  square  was  arranged  in  the 
Jones  orchard  and  may  be  seen  even  today.  Only  once  again 
was  it  used  for  council  purposes.  At  this  ceremony  two  others 
were  "  named  "  and  one  "  confirmed."  Hon.  George  S.  Conover 
of  Geneva,  a  student  of  Indian  lore,  received  the  name,  Hy-we-saus, 
Seeker  of  History;  Maj.  Fred  H.  Furniss  of  Waterloo  was  named 
To-an-do-ah,  Inventor;  and  Hon.  Charles  H.  Hutchinson,  ex- 
mayor  of  Utica,  who  had  received  an  honorary  name  from  an 
individual  Indian,  received  the  confirmation  of  his  honorary  title. 

It  is  well  to  note  here  that  the  conferring  of  a  name  or  even 
a  famil}^  adoption  carries  no  national  rights  with  it.  National 
adoption  and  honorary  naming  are  honors  widely  different.  Yet 
those  who  have  received  names  often  believe  themselves  adopted 
tribesmen.  Naming,  does  not  necessarily  imply  adoption,- nor 
does  famil}'  or  clan  adoption  imply  national  adoption.      Considered 
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in  the  true  light,  few  have  ever  been  adopted  into  an  Indian  tribe, 
although  many  have  claimed  to  be.  There  are  even  grades  of  names, 
so  that  to  have  an  Indian  name  does  not  necessarily  mean  that  one 
bears  an  ancient  Indian  title.  Persistent  name  seekers  often  have 
been  danced  around  by  a  grinning  Indian  with  a  rattle,  who  de- 
manded $5  in  return  for  a  name  which  no  Indian  would  translate, 
but  which  the  donor  assures  the  recipient  means  Great  Big  Eagle 
Chief,  or  some  like  fiction.  The  white  man  or  woman  who  has 
persisted  in  his  quest  for  an  Indian  name  is  satisfied  and  ever  after 
boasts  himself  an  adopted  Indian.  The  Indians,  however,  only 
laugh  and  think  of  the  greenback  which  somebody  received  and  of 
the  ludicrous  name  that  no  one  will  translate.  A  true  Indian  name 
is  not  easily  obtained  by  a  white  man  or  woman  nor  is  it  often 
given  to  those  who  ask  for  it.  It  is,  however,  given  those  who  have 
shown  themselves  w^orthy  of  the  honor  and  who  know  how  to  bear 
it.  Such  were  the  names  given  by  the  sachems,  chiefs,  and  war- 
riors, the  faith  keepers  and  women  of  the  Senecas  at  the  Tho-na- 
so-w^ah  ceremony. 

Mrs  Converse's  reception  in  the  Snipe  Clan  and  into  the  family 
of  William  Jones,  placed  her  in  a  position  to  secure  extensive 
information  regarding  the  customs  and  institutions  of  the 
Iroquois.  The  more  she  studied,  the  greater  her  enthusiasm  be- 
came. She  contributed  generously  to  all  their  festivals  and 
attended  the  various  ceremonies  on  all  the  reservations  in  New 
York  and  Canada,  each  time  the  guest  of  the  chiefs.  Her  home 
in  New  York  became  the  stopping  place  of  Indians  visiting  that 
city  and  the  writer  has  met  at  her  home  Indians  not  only  of  the 
Iroquois  nations  of  New  York,  but  Indians  from  all  over  North 
America,  from  Hudson  bay  to  Yucatan,  from  Dakota  to  Arizona 
and  from  Maine  to  British  Columbia. 

Naturally,  simple  minded  Indians  in  a  great  city  were  wont  to 
get  into  complications.  Sometimes  they  would  not  hesitate  to 
strike  down  an  inquisitive  inlxabitant  of  the  Bowery  who  ventured 
a  disparaging  remark.  The  Bowery  inhabitant  went  to  Bellevue 
and  the  Indian  to  the  police  station.  Fortunately  for  the  Indian 
the  next  morning  found  Mrs  Converse  in  court  to  plead  for  his 
release,  and  while  Mrs  Converse  lived  the  cases  against  Indians 
almost  without  exception  were  dismissed.  Most  of  the  cases  are 
extremely  humorous  and  an  examination  of  the  court  documents 
will  reveal  that  when  an  Indian  in  New  York  spoiled  a  white  man's 
face  the  white  man  was  usually  fined  and  the  Indian  discharged, 
though  sometimes  with  a  mild  reprimand. 
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Mrs  Converse  not  only  was  the  Indians'  defender  in  the  courts, 
but  was  constantly  busy  relieving  unfortunate  Indians  who  had 
been  robbed,  swindled  or  injured.  She  always  managed  to 
find  a  ticket  home  for  Indians  who  were  destitute  and  disgusted 
with  the  big  town.  Sometimes  they  returned  with  a  new  pocket- 
book  well  lined  and  clean  new  outfits. 

Those  who  were  stricken  with  diseases  or  injured  in  accidents 
found  her  quick  to  discover  their  plight  and  to  furnish  relief. 
Mrs  Converse  kept  track  with  all  the  solicitude  of  a  mother  of  the 
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One  of  the  Canadian   chiefs  who  welcomed   Mrs  Converse  to   the   Six   Nations   Reservation 

in  Ontario 

50  or  too  Indians  who  lived  in  New  York  and  those  who  came 
temporarily,  The  writer  has  four  or  five  large  scrapbooks  full  of 
clippings  telling  of  the  humorous,  tragic  and  pathetic  experiences 
of  Indians  in  New  York  city,  most  of  them  from  the  pen  of  Mrs 
Converse  herself. 

Her  activities,  however,  w^ere  not  confined  to  the  Indians  who 
dwelt  in  the  city.  She  constant^  watched  bills  before  legislative 
bodies  and  was  always  on  hand  w^ith  a  good  fight  when  an  adverse 
bill  came  up.  The  forces  which  she  marshaled  were  formidable 
and  the  framers  of  the  bills  were  obliged  to  capitulate  every  time. 
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Soon  after  her  naming  Mrs  Converse  was  initiated  into  the 
Pleasant  Valley  Lodge  of  the  "  Guards  of  the  Little  Waters," 
popularly  known  as  the  Secret  Medicine  Society.  She  also  became 
a  member  of  the  Ye-ih-dos,  the  Society  of  Mystic  Animals,  one 
of  the  Little  Water  fraternities.  The  writer  is  a  member  of  the 
first  named  order  and  of  the  lodge  which  she  subsequently  joined, 
Ga-nun'-da-se. 

With  the  Indians  the  term  "  medicine  "  ineans  a  mystic  potence, 
or  to  use  Hewitt's  word,  it  means  orenda.  There  is  no  English 
equivalent  of  the  word  which  the  Indians  term  "  orenda,"  though 
it  is  erroneously  and  ambiguously  interpreted  medicine.  The 
"  Medicine  "  Society,  therefore,  does  not  necessarily  imply  an 
organization  devoted  to  the  compounding  of  drugs  or  the  mixing 
of  nostrums.  Mrs  Converse  was  probably  the  first  white  woman 
ever  to  have  become  a  member  of  this  fraternity  and  to  have 
actually  held  the  great  Ni-ga-ni-ga'-ah  in  her  possession. 

The  love  which  all  the  Iroquois  nations  of  New  York  had  for 
her  amounted  to  a  passion.  She  was  their  one  strong  arm  in  every 
trial.  They  could  do  nothing  to  express  their  appreciation,  but  to 
plan  more  to  honor  her.  Her  first  naming  had  only  been  a  com- 
plimentary honor  and  at  the  time  considered  the  highest  ever 
given  a  white  woman  by  the  Iroquois.  Now  they  planned  to  give 
her  a  national  adoption  and  to  ratify  and  seal  it  with  the  consent 
of  the  council  and  the  seal  of  the  nation. 

In  April  1890,  the  Name  Holders  of  the  Snipe  Clan  held  a  council 
and  decided  to  change  Mrs  Converse's  name.  Thus  on  the  follow- 
ing June  there  was  another  ceremony.  Mr  Converse  was  present 
with  Mrs  Converse  and  was  given  a  clan  adoption.  He  was  named 
Ha-ie-no-nis,  Music  Maker,  in  allusion  to  his  abilit}^  to  wring 
melody  from  any  musical  instrument  which  he  chose  to  touch. 
Mr  James  Kelly  of  New  York  city,  an  American  sculptor  of  note, 
at  this  ceremony  was  named  Ga-nius-kwa,  Stone  Giant,  a  name 
consistent  with  the  sculptor's  profession.  Mrs  Converse  was 
received  with  great  ceremony  and  named  Ya-ie-wa-noh.  The 
next  spring  the  Indians  planned  to  advance  her  still  further  in 
the  honors  of  the  nation. 

She  had  just  succeeded  in  bringing  about  defeat  to  a  particu- 
larly objectionable  bill.  The  New  York  World,  April  8,  1891,  in 
an  article  entitled  "  Named  Ya-ie-wah-noh,"  describes  the  action 
which  was  taken  as  follows:  "  After  the  bill  was  killed,  when  the 
Seneca  council,  now  in  session  at  Carrollton,  Cattaraugus  co.. 
New  York,  in  the  Allegany  Reservation  was  called,  an  application 
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was  laid  before  that  body  to  the  effect  that  '  by  love  and  affection  ' 
it  was  the  desire  of  the  Indians  that  Mrs  Converse  should  be  received 
into  their  nation  as  a  legal  member  of  it.  Upon  this  appeal  a  vote 
was  taken  and  it  was  unanimously  resolved  that  she  should  at 
once  be  invited  to  appear  before  the  council  and  receive  her  Indian 
name.  To  this  summons  Mrs  Converse  immediately  responded 
and  on  her  arrival  at  Carrollton  was  met  by  a  delegation  of  the 
Indians  and  escorted  to  the  Council  House  where  she  was  received 
by  the  Marshal  of  the  nation  and  presented  by  him  to  the  President 
and  Board  of  Councilors. 


An  Ostowa-gowa  officer  who  presides  over  adoption  and  naming  ceremonies 


The  council  was  in  session  but  immediately  adjourned  to  wel- 
come her  and  after  a  prayer  had  been  offered  to  the  Great  Spirit, 
thanking  him  for  her  safe  journeying  through  the  dangerous  trail 
of  the  white  man  (a  railroad  accident  detained  her),  she  was 
offered  a  seat  by  the  side  of  the  President  and  the  hour  of  the 
adoption  ceremony  was  appointed. 
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A  runner  was  immediately  sent  out  to  notify  the  people  and 
300  of  them  had  gathered  at  the  Council  House  when  Mrs  Converse 
was  nominated  by  the  Indian  matrons  to  sit  with  them.  Taking 
her  place  between  two  of  the  '  mothers  '  at  the  head  of  the  Council 
House,  the  ceremony  proceeded,  conducted  by  the  head  chief  of 
the  Snipe  Clan  of  which  Mrs  Converse  had  been  made  a  family 
member  in  1884.  The  resolution  of  the  council  was  then  read  in 
the  Seneca  language  and  interpreted  to  her  as  follows: 

Whereas,  Harriet  Maxwell  Converse  has  through  her  kindness 
and  tender  feeling  to  our  Nation  exerted  herself  to  the  uttermost 
in  behalf  of  the  protection  and  welfare  of  our  Nation,  and  is  always 
ready  to  stand  at  the  helm  of  the  canoe  to  avoid  the  crash  of  extinc- 
tion of  the  Indians;  it  is 

{  Resolved,  On  account  of  our  appreciation  and  love  thereof,  she 
shall  be  honorably  admitted  as  a  member  of  the  Seneca  Nation 
of  New  York  Indians. 


Chauncey  Abrams,  Sachem  of  the  Tonawanda  Snipe  Clan 


The  new  name  and  title  which  was  given  was  Ya-ie-wa-noh, 
meaning  She  Watches  Over  Us .  This  name  had  once  been  borne 
by  the  wife  of  the  celebrated  Chief  Cornplanter.  " 

The  next  year,  1892,  the  Onondaga  chiefs,  the  legislative  body 
of  the  Six  Nations,  determined  to  share  in  the  honors  which  were 
due  Mrs  Converse, 
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The  plan  was  inaugurated  at  the  Condolence  Council  held  at 
the  Tonawanda  Reservation  in  September  1891.  There  Mrs  Con- 
verse had  joined  in  the  national  condolence  for  the  lost  chief  of 
the  nation.  After  the  ceremony  of  official  mourning,  the  Onondaga 
chiefs  nominated  and  elected  Mrs  Converse  for  the  office  formerly 
held  by  the  dead  chief  of  the  Tonawanda  Senecas,  but  as  the  cere- 
monies were  conducted  entirely  in  Indian  languages,  Mrs  Converse 
did  not  learn  of  the  action  until  the  following  spring  when  she 
was  summoned  to  the  Six  Nations    Council  at    Onondaga  Castle. 


Daniel  La  Forte,  President  of  the  Six  Nations  in  1S92 


A  personal  invitation  was  sent  by  Chief  Daniel  La  Forte.  At  the 
council  she  was  unanimously  confirmed  a  chief  of  the  Six  Nations, 
an  honor  never  before  conferred  upon  a  white  woman.  The 
certificate  which  was  afterw'ard  handed  the  newly  elected  chief 
read  as  follows: 

Onondaga  Castle,  Mar.  25,  1892 
This  is  to  certify  that  Harriet  Maxwell  Converse  has  been  duely 
elected  &  Installed  to  the  Chieftain  Ship  of  the  Six  Nations  of  the 
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New  York  Indians  on  the  i8th  day  of  September,  in  the  year  1891, 
at  the  Condolence  held  on  the  Tonawanda  Indian  Reservation. 
And  she  is  therefore  recognized  as  one  of  their  Chiefs  —  to  look 
after  the  interest  of  the  Six  Nations  &  also  is  recognized  as  Ya-ie- 
wa-noh. 

Witness  Principal  Chiefs 

Rev.  Albert  Cusick  his 

Vice  President  Mr  Abram  (x)  Hill 

ISix  Nations  mark 

Thomas  Williams 
Thomas  Webster 

his 
Baptist  (x)  Thomas 
mark 
President  of  Six  Nations,  Daniel  La  Forte 

The  chief?  of  the  Six  Nations  of  Canada  then  invited  her  to 
honor  them  with  a  visit  and  once  again  she  was  received  with 
an  ovation. 

After  this  culmination  of  honors  her  Seneca  friend,  Do-ne-ha- 
ga-wah   (Gen.  Ely  S.  Parker)  wrote: 

I  am  extremely  delighted  to  receive  your  brief  note  telling  how 
bountifully  honors  have  been  showered  upon  you  by  the  remnants 
of  the  Iroquois,  both  in  New  York  and  Canada.  You  deserve  these 
honors  empty  and  shadowy  though  they  be  and  a  great  deal  more, 
for  the  service  you  have  rendered  them.  Accept,  please,  my 
hearty  congratulations  on  your  triuinphal  tour  among  these  simple 
but  honest  hearted  children  of  our  ancient  forests. 

The  people  you  have  been  visiting  have  never  been  understood 
nor  fully  comprehended.  I  say  that  to  study  them  satisfactorily 
needs  a  life  time  and  at  the  end  of  life  one  has  hardly  begun  the 
study.  The  study  of  the  race  is  extreinely  kaleidoscopic.  Your 
opportunities  have  been  grand  and  rare.  You  have  improved 
them  well,  and  today  are  the  best  informed  woman  on  Indian  lore 
in  America. 

Mrs  Converse  continued  her  studies  and  wrote  many  interesting 
articles  about  the  Indians  and  Indian  lore  for  the  newspapers  of 
the  country. 

The  death  of  General  Parker  in  1895  was  the  first  great  sorrow 
which  Mrs  Converse  had  experienced  since  the  commencement  of 
her  active  interest  in  Indians  and  for  a  long  period  she  mourned 
the  loss  of  the  friend  whose  counsel  and  suggestions  had  been  an 
inspiration. 

'"  Starting  out  to  carry  on  the  labors  and  researches  of  her  father 
Hon.  Thomas  Maxwell,  she  now  had  as  a  legacy  the  work  and 
plans  which  General  Parker  left.  He  had  been  a  stanch  friend  of 
his  people,  an  able  sachem  and  a  true  Seneca.     His  counsel  had  been 
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sought  in  all  national  matters  by  his  people  and  his  advice  by  the 
legislators  of  the  white  men  when  Indian  law  was  involved.  Mrs 
Converse  therefore  must  redouble  her  vigilance  and  perfect  her 
knowledge  of  the  Indians.  The  necessity  of  collecting  material 
to  illustrate  their  culture  impressed  her  and  she  began  to  complete 
her  collection.  About  this  time  the  State  Museum  was  given  an 
appropriation  with  which  to  establish  an  Indian  museum.  Mrs 
Converse's  interest  was  awakened  and  she  saw  her  opportunity  to 
place  the  State  in  possession  of  a  magnificent  collection  of  articles 
illustrating  the  culture  of  the  Iroquois.  The  collection  was  given 
in  memory  of  her  father  Thomas  Maxwell  and  is  known  as  the 
Converse-Maxwell  memorial.  Subsequently  her  services  were 
sought  by  the  State  as  a  collector  for  the  museum  and  to  her  the 
State  Museum  is  indebted  for  an  interesting  portion  of  the  ethno- 
logical exhibit.  It  was  largely  through  Mrs  Converse's  influence 
that  the  National  Council  of  the  Onondagas  passed  the  wampum 
belts  of  the  Five  Nations  into  the  keeping  of  the  State  Museum. 
To  her  we  owe  a  matchless  collection  of  ceremonial  paraphernalia 
and  more  than  a  hundred  specimens  of  Iroquois  silver  work  which 
include  brooches,  buckles,  disks,  arm  bands,  bracelets,  earrings, 
beads  and  crowns  or  head  bands.  It  was  planned  that  Mrs  Con- 
verse should  write  several  museum  bulletins  relating  to  her  collec- 
tions, but  because  of  a  change  in  arrangement  she  was  able  only 
to  publish  one  paper,  "  Iroquois  Silver  Brooches  "  [N.  Y.  State 
Mus.  54th  An.  Rep't,  v.   i]. 

Secretary  Dewey  of  the  Board  of  Regents,  when  Mrs  Converse's 
work  for  the  museum  had  been  finished,  wrote: 

Dear  Mrs  Converse:  I  want  to  thank  you  on  behalf  of  the 
State  for  the  great  services  you  have  so  unselfishly  rendered  it  in 
building  up  our  new  Indian  museum.  Much  that  has  been  accom- 
plished could  hardly  have  been  brought  about  by  any  other  agency. 
Desirable  as  it  was,  no  one  had  the  confidence  of  the  Indians  and 
could  guide  them  to  wise  decisions  so  well,  and  3^ou  have  done 
them  a  great  service  in  getting  into  fireproof  quarters  the  relics 
of  their  wonderful  career.  I  hope  our  Indian  day  and  the  good 
feeling  shown  on  both  sides  was  but  the  beginning  of  more  satis- 
factory relations  between  the  white  and  red  men  of  the^^Empire 
State.  ,£<^ 

I  am  sure  that  as  long  as  you  have  strength  you  will  be  deeply 
interested  in  anything  that  advances  the  best  interests  of  the 
Iroquois,  and  we  shall  rely  on  you  in  all  these  matters  as  our  adviser. 
Perhaps  we  shall  baptize  you  with  the  name,  say  "  The  Woman 
Who  Works  for  the  Indians,"  thus  making  you  an  honorary  member 
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of  the  University  staff  as  the  Indians  so  wisely  have  made  you  a 
chief  among  them. 

Pray  accept  my  own  thanks  personally  as  well  as  officially  for 
all  you  have  done,  with  the  hope  that  even  more  will  be  accom- 
plished in  the  future.  We  all  appreciate  the  value  and  unselfish- 
ness of  your  labors  and  shall  not  soon  forget  you  in  this  depart- 
ment of  the  University  activities. 

Yours  very  truly 

Melvil  Dewey 

After  Mrs  Converse  had  finished  her  work  for  the  State 
Museum  she  placed  a  number  of  interesting  and  valuable  series  of 
rehcs  in  the  American  Museum  of  Natural  History  of  New  York 
city,  and  in  the  Peabody  Museum  of  American  Archeology  and 
Ethnology  of  Cambridge,  Mass. 

Mrs  Converse's  philanthropic  work  consumed  almost  her  entire 
time,  although  she  found  moments  which  she  utilized  for  the 
preparation  of  newspaper  and  magazine  articles. 

Most  of  the  immense  volume  of  data  which  she  had  collected 
rested  in  rough  fragmentary  notes  illegible  to  any  one  but 
herself.  The  time  which  might  have  been  devoted  to  getting 
them  in  form  was  consumed  by  her  practical  work  for  the  Indians. 

To  the  writer  was  left  Mrs  Converse's  library  of  Indian  subjects 
and  most  of  her  manuscripts.  He  has  been  able  to  rescue  from 
her  notes  more  than  a  dozen  myth  tales,  intended  for  incorporation 
in  her  "  Myths  and  Mystics,"  and  also  several  other  manuscripts 
relating  to  Indian  matters.  These  are  included  in  this  volume 
among  the  miscellaneous  papers,  but  the  greater  part  of  her  data 
can  never  be  used. 

In  October  1903  Mrs  Converse  was  prostrated  by  the  death  of 
her  husband.     As  a  man  of  fine  literary  tastes,  a  deep  student  of 
human  nature,  he  had  been  her  invaluable  aid   for  many  years. 
His  sudden  death  was  a  shock  from  which  Mrs  Converse  never  re- 
covered.    It  seemed  impossible  for  her  to  banish  the  sorrow  from 
her  mind.     Hei  Indian  friends  in  New  York  city  used  every  means 
within  their  power  to  comfort  her.       They  brought   presents  of 
strange  relics  to  revive  once  again  her  interest  in  her  collections,  they 
gathered  at  her  home  and  sought  to  entertain  her  with  stories  of 
old,  they  brought  their  native  delicacies  to  her  home  and  prepared 
them  for  her  table,  but  all  in  vain.     Interest  was  but  momentary 
and  the  memory   of  her  bereavement  would  settle  again  like  a 
clutching  shroud  that  could  not  be  shaken  off.     The  Indians  never 
ceased,  however,  to  minister  to  her.     Her  grief  had  also  robbed 
her  of  her  genius  and  she  could  no  longer  use  her  pen  with  her 
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customary  fluency.  Her  journalistic  work  became  neglected  and 
she  was  unable  to  finish  her  work  on  myths  and  mystics  of  the 
Iroquois,  which  now  forms  the  basis  of  this  volume. 

On  the  evening  of  November  i8th  she  was  invited  to  take  dinner 
with  Chief  Tahamont  of  the  Abenakis,  his  family  and  friends  at 
the  chief's  residence  on  West  26th  street.  The  Indians  waited 
anxiously  for  her  appearance  and  finally  fearing  that  something 
serious  had  detained  her  dispatched  one  of  their  number,  a  young 
Mohawk,  to  her  home.  Upon  his  arrival  at  the  house  he  entered, 
there  being  no  response  to  his  rapping,  and  found  her  unconscious 
where  she  had  fallen.  She  was  yet  breathing  but  expired  before 
a  physician  arrived.  Upon  her  desk  was  an  almost  illegible  note 
which  she  had  left  for  the  writer  of  this  sketch  just  before  she 
fell.  She  wrote  that  she  felt  death  upon  her  and  left  directions  as 
to  certain  matters.  The  da}^  of  her  death  was  the  first  on  which 
the  writer  had  been  absent  from  her  home  for  several  weeks. 

The  Indians  of  New  York  were  immediately  notified  and  50 
came  from  all  parts  of  the  State  to  attend  the  funeral.  Some  were 
engaged  in  their  farm  work  when  the  telegram  was  handed  them 
and  in  order  to  reach  New  York  in  time  some  came  just  as  they 
were,  rather  than  miss  the  only  train  which  would  bring  them  to 
the  funeral.  Her  faithful  friends  to  the  last  were  the  "  pagans  " 
who  allowed  neither  ceremony  nor  convention  to  prevent  them 
from  carrying  out  the  honors  due  the  noble  dead.  After  their 
ancient  way  they  addressed  her  as  she  lay  in  state  and  poured  out 
their  grief  to  the  spirit  which  they  believed  hovered  over  the  body. 
The  Indian  m.atrons  who  were  present  placed  about  her  neck  the 
sacred  beads  and  the  men  placed  a  pair  of  moccasins  at  her  feet. 
Charms  and  death  journey  requisites  were  also  placed  at  her  side. 
The  chieftain  emblem,  a  string  of  purple  wampum  which  had  lain 
above  her  was  lifted  and  outspread  again  in  the  form  of  "  the 
horns  "  of  a  chief's  office.  The  wampum  was  then  handed  to 
Joseph  Keppler,  a  New  York  publisher  who  for  several  years  had 
studied  with  Mrs  Converse  and  to  whom  the  Senecas  had  given  a 
national  adoption.  His  clan  name  is  Gy-ant-wa-ka,  the  name 
once  held  by  the  celebrated  Cornplanter.  Mr  Keppler  accepted 
the  wampum  and  his  election  as  the  successor  of  Mrs  Converse 
afterward  was  confimied  by  the  Indians  on  the  reservations. 

After  the  funeral  ceremony  (November  22)  which  was  held  in 
the  Merritt  Chapel  on  8th  avenue,  Rev.  Dr  Sill  of  St  Chrysostom's 
Chapel,  of  which  Mrs  Converse  was  a  member,  officiating,  her 
body  was  shipped  to  Elmira  for  interment. 


30  NEW    YORK    STATE    MUSEUM 

The  writer  Avas  placed  in  charge  of  her  estate  by  the  heirs  and 
an  examination  of  lier  accounts  showed  that  her  fortunes  had 
dwindled  almost  to  nothing.  Her  life  had  been  spent  in  giving 
and  in  doing  for  others.  Her  charity  extended  not  only  to  the 
unfortunate  red  race,  but  to  the  distressed  of  every  race  and  class. 
She  never  neglected  an  opportunity  to  do  good  and  oftentimes 
placed  herself  in  embarrassing  positions  in  her  zeal  to  better  the 
condition  of  the  unfortunate. 

Mrs  Converse  was  a  woman  of  remarkable  personality  and  her 
nature  was  entirely  unselfish.  Her  friends  have  not  ceased  to 
mourn  her  loss  for  the  influence  of  her  fine  personality  has  imbued 
them  far  too  deeply  to  be  soon  forgotten. 


Plate  5 


Part    of    the    Harriet    Maxwell    Converse    collection    of    silver    brooches 

now  in  the  State  Museum 
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BY 
HARRIET   MAXWELL   CONVERSE 

PREFACE 

In  these  legends,  which  I  have  gathered  from  time  to  time 
during  the  22  years  of  rr.y  adoption  among  the  Seneca  Indians, 
I  have  endeavored  to  adhere  to  the  poetical  metaphor  of  these 
people.  Of  the  40^  which  will  be  included  in  the  volume,  save 
four  or  five,  none  of  them  have  been  published;  and  it  has  been 
my  privilege  to  listen  to  these  stories  during  the  winter  season, 
which  is  the  only  time  when  an  Indian  will  relate  his  mystery  tales. 
They  have  descended  to  me  first  through  nw  grandfather,  then  my 
father,  finally  to  be  corroborated  and  recited  to  me  by  the  Indi- 
ans themselves. 

Harriet   Maxwell   Converse 


In  Mrs  Converse's  text  the  English  method  of  spelling  Indian  names  has  been  used' 
In  his  footnotes,  however,  the  editor  has  used  the  phonetic  system  generally  adopted  by 
students  of  American  languages. 


CREATION^ 

Hah-gweh-di-yu,  Spirit  of  Good.  Hah-g\veh-da-et-gah,  Spirit  of  Evil. 
Ata-en-sic,^  the  Sky  Woman.      Hah-nu-nah,''  the  Turtle 

The  floating  island 

B}^  Iroquois  mythology,  the  earth  w^as  the  thought  of  the  Indian 
Ruler  of  a  great  island  which  floats  in  space.  In  all  the  Iroquois 
myths,  the  natural  and  the  supernatural  are  so  closely  blended 
that  they  seem  of  one  realm.     Yet  in  the  story  of  the  creation, 


'The  manuscript  as  found  among  Mrs  Converse's  papers  embraced  but  22  legends.  From 
her  rough  notes  the  editor  has  added  14  other  myths  and  folk  tales  besides  a  number  of  mis- 
cellaneous papers. 

^  See  Appendix  A,  p.  185. 

3  Ata'-en'-sic.  This  is  the  Huron  name  for  the  first  mother,  and  not  that  of  the  (confeder- 
ated) Iroquois.  The  Senecas  usually  give  this  character  no  name  other  than  Ea-gen'-tci, 
literally  old  woman  or  ancient  bodied.  This  name  is  not  a  personal  one,  however.  Mrs 
Converse  has  therefore  substituted  the  Huronian  personal  name  for  the  Iroquoian  common 
name. 

^Hah  -nu-nah.  The  mystic  name  of  the  turtle.  This  name  is  used  in  the  lodge  ceremonies 
if  the  Little  Water  Company.     The  ordinary  name  for  the  turtle  is  Ha'-no'-wa. 
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the  Ruler  bestowed  universal  authority  upon  the  two  Spirits, 
Good  and  Evil,  who  remain  on  the  earth  always. 

The  Ruler,  the  Great  Creative  Being,  is  known  by  various 
names,  Sho-gwa-yah-dih-sat-oh  (He  Who  Created  Us),  Ha-wen- 
ni-yu  (He  Who  Governs),  Hah-ni-go-e-yoo  (Good  Mind),  Great 
Spirit  and  Tha-nio-do-oh  or  To-no-do-oo,  the  latter  being  generally 
adopted  by  the  Iroquois.^ 

This  mythical  island  of  the  Iroquois  is  a  place  of  eternal  peace. 
In  its  abundance  there  are  no  burdens  to  weary;  in  its  fruitfulness 
all  needs  are  endlessly  provided.  To  its  perpetual  calm  death 
never  comes,  and  to  its  tranquillity,    no  desire,  no  sorrow  nor  pain. 

The  council  tree 

In  the  far  away  days  of  this  floating  island  there  grew  one  stately 
tree-  that  branched  beyond  the  range  of  vision.  Perpetually 
laden  with  fruit  and  blossoms,  the  air  was  fragrant  with  its  per- 
fume, and  the  people  gathered  to  its  shade  where  councils  were 
held. 

'The  term  Great  Spirit  is  not  Iroquoian  but  Algonquian  and  a  literal  interpretation  of 
their  word,  Tchi  Manitou.  The  Iroquois  equivalent  would  be  Notwais'ha-gowane,  (Spirit 
Great),  a  term  never  associated  with  the  idea  of  the  Supreme  Deity.  Morgan  used  the  term 
Great  Spirit  in  the  League  of  the  Iroquois  but  probably  because  it  was  the  popular  name 
with  white  men.  The  idea  of  a  Supreme  Being  was  not  a  well  developed  one  until  the 
advent  of  white  missionaries. 

The  present  religious  system  of  the  Iroquois  requires  that  The  Maker  be  addressed  as 
Ho-dia-nok'-daHed'-io-he,  Our  Creator.  This  custom  was  inaugurated  by  Ga-nio'-dai'-io'. 
the  Seneca  prophet,  and  is  found  in  section  49  of  the  Gai'-wi-io'  code.  The  Blue  Sky  trans- 
lation which  the  writer  has  at  hand  reads  as  follows: 

So  now  another  one  I  will  tell  you. 

There  is  a  controversy  in  the  upper  world.  Two  beings  are  disputing  over  you  the  children 
of  earth.  Two  beings  are  disputing.  One  is  the  Great  Ruler  and  the  other  is  the  Cave 
Dweller.     And  you  who  know  onlv  of  the  earth  know  nothing  of  the  discussion. 

So  now  the  Evil  One  said,  "  I  am  the  ruler  of  the  earth  because  when  I  command  I  speak 
but  once  and  men  obey." 

Now  Haweni'io  said  this  to  the  Evil  One,  "  The  earth  is  mine  for  I  have  created  it  and 
men  arjd  you  did  no  part  of  it." 

The  Evil  One  answered,  "  I  do  acknowledge  that  you  have  created  all  but  I  say  men 
beings  obey  me  and  do  not  obev  vou." 

Now  Haweni'io  said  to  the  Evil  One,  "  The  children  (at  least)  are  mme  for  they  have 
done  no  wrong."  .  r,-  1 

So  answered  the  Evil  One,  "  Now  I  tell  you  the  children  are  mme  for  when  I  say,  Pick 
up  a  stick  and  smite  your  playfellow  .'  they  do.     Aye,  the  children  are  mine." 

Then  Haweni'io  said.  "  I  will  send  my  messengers  once  more  to  tell  how  I  feel.  In  that 
wav  I  will  claim  my  own." 

The  Evil  One  replied,  "  Even  so  it  will  not  be  long  before  they  forget  and  transgress  the 
law  of  the  nrophecy.  And  this  I  will  say,  one  word,  and  they  will  do  what  I  say.  It  is 
true  that  I  'delight  in  the  name,  Ha-nis'se-o-no.  It  is  true  that  who  speaks  of  me,  though 
on  the  other  side  of  the  earth,  will  find  me  at  his  back." 

Then  spoke  Haweni'io  and  said  to  men  beings.  "  Now  you  must  not  say  Hawem  10,  Ruler, 
because  the  Evil  One  calls  himself  Ruler.  And  whoever  is  mine  must  say,  Ho-dia-nok  -da 
Hed'-io-he,  Our  Creator,  and  when  you  speak  of  the  Evil  One,  say  Se-go-ie-wat'-ha,  Tor- 
mentor, for  then  he  knows  that  you  are  aware  that  he  is  the  punisher  of  evil  souls  that  leave 
the  earth."  ,      in       -j  • 

So  now  they  (the  messengers)  said  it  and  he  (Ga-nio'-dai  -10  )  said  it. 

Nia'-ie-huk  (So  it  was). 

2  The  central  tree  in  the  heaven  world  was  the  apple.  This  tree  figures  in  all  the  various 
Iroquois  cosmogonic  myths.  Later  in  the  center  of  the  lower  world  the  Good  Mind  created 
another  tree,  the  tree  of  light. 
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One  day  the  Great  Ruler  said  to  his  people:  "  We  will  make  a 
new  place  where  another  people  may  grow.  Under  our  council 
tree  is  a  great  cloud  sea  which  calls  for  our  help.  It  is  lonesome. 
It  kno-ws  no  rest  and  calls  for  light.  We  will  talk  to  it.  The 
roots  of  our  council  tree  point  to  it  and  will  show  the  way." 

Having  commanded  that  the  tree  be  uprooted,  the  Great  Ruler 
peered  into  the  depths  where  the  roots  had  guided,  and  summoning 
Ata-en-sic,  who  was  with  child,  bade  her  look  down.  Ata-en-sic 
saw  nothing,  but  the  Great  Ruler  knew  that  the  sea  voice  was 
calling,  and  bidding  her  carry  its  life,  w^rapped  around  her  a  great 
ray  of  light  ^  and  sent  her  down  to  the  cloud  sea. 

Hah-nu-nah,  the  Turtle 

Dazzled  by  the  descending  light  enveloping  Ata-en-sic,  there 
was  great  consternation  among  the  animals  and  birds  inhabiting 
the  cloud  sea,  and  they  counseled  in  alarm. 

"  If  it  falls  it  may  destro}^  us,"  they  cried. 

"  Where  can  it  rest?"  asked  the  Duck. 

"  Only  the  oeh-da  (earth)  can  hold  it,"  said  the  Beaver,  "  the 
oeh-da  which  lies  at  the  bottom  of  our  waters,  and  I  will  bring  it." 
The  Beaver  went  down  but  never  returned.  Then  the  Duck  ven- 
tured, but  soon  its  dead  body  floated  to  the  surface. 

Many  of  the  divers  had  tried  and  failed  when  the  ]\Iuskrat, 
knowing  the  way,  volunteered  to  obtain  it  and  soon  returned 
Vjearing  a  small  portion  in  his  paw.  "  But  it  is  heavy,"  said  he, 
"  and  will  grow  fast.     Who  will  bear  it?  " 

The  Turtle  was  willing,  and  the  oeh-da  was  placed  on  his  hard 
shell. 

Having  received  a  resting  place  for  the  light,  the  water  birds, 
guided  by  its  glow,  flew  upward,  and  receiving  the  woman  on  their 
widespread  wings,  bore  her  down  to  the  Turtle's  back. 

And  Hah-nu-nah,  the  Turtle,-  became  the  Earth  Bearer.  When 
he  stirs,  the  seas  rise  in  great  waves,  and  when  restless  and  violent, 
earthquakes  yawn  and  devour. 

Ata-en-sic,  the  Sky  Woman 

The  oeh-da  grew  rapidly  and  had  become  an  island  when  Ata- 
en-sic,  hearing  voices  under  her  heart,  one  soft  and  soothing,  the 

'  The  light  was  made  by  the  Fire  Beast,  Ga-ha-shein-dye-tha. 

-  The  belief  that  the  earth  is  supported  by  a  gigantic  turtle  is  one  that  is  shared  by  many 
races.  In  the  ancient  myths  of  the  Hindoos,  for  example,  the  earth  is  described  as  resting 
on  the  back  of  four  elephants  which  stand  upon  the  back  of  an  enormous  turtle.  In  Iroquoian 
ceremonies  the  turtle  symbol  plays  an  important  part. 
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other  loud  and  contentious,  knew  that  her  mission  to  people  the 
island  was  nearing. 

To  her  solitude  two  lives  were  coming,^  one  peaceful  and  patient, 
the  other  restless  and  vicious.  The  latter,  discovering  light  under 
his  mother's  arm,  thrust  himself  through,  to  contentions  and 
strife,  the  right  born  entered  life  for  freedom  and  peace. 

These  were  the  Do-ya-da-no,  the  twin  brothers,  Spirits  of  Good, 
and  Evil.^  Foreknowing  their  powers,  each  claimed  dominion, 
and  a  struggle  between  them  began,  Hah-gweh-di-yu  claiming  the 
right  to  beautify  the  island,  while  Hah-gweh-da-et-gah  determined 
to  destroy.  Each  went  his  way,  and  where  peace  had  reigned 
discord  and  strife  prevailed. 

The  Sun,  Moon  and  Stars 

At  the  birth  of  Hah-gweh-di-yu  his  Sky  Mother,  Ata-en-sic, 
had  died,  and  the  island  was  still  dim  in  the  dawn  of  its  new  life 
when,  grieving  at  his  mother's  death,  he  shaped  the  sky  with  the 
palm  of  his  hand,  and  creating  the  Sun  from  her  face,^  lifted   it 

1  In  this  version  the  twin  boys  are  made  the  firstborn.  The  full  versions  always  relate 
the  birth  of  a  daughter  who  becomes  impregnated  by  the  wind  and  gives  birth  to  the  twins, 
dies  upon  their  birth  and  leaves  them  to  the  care  of  the  Sky  Woman,  the  heaven  mother. 

2  The  idea  of  moral  dualism  is  found  more  or  less  developed  in  the  beliefs  of  most  primitive 
races.  Probably  in  its  most  primitive  form  the  idea  is  not  of  a  moral  dualism  but  the  idea 
of  the  conflict  of  constructive  and  destructive  forces.  Evolving  either  naturally  or  changed 
by  contact  with  civilized  peoples,  the  dualism  of  warring  powers  took  upon  itself  the  dualism 
of  the  moral  forces.  The  modem  cosmologic  myth  names  the  two  spirits,  the  Good  and 
the  Evil,  but  when  Father  Broebeuf  visited  the  Hurons  in  1636  he  found  them  named  losk- 
eha,  the   White   One  and  Tawiscara,  the   Dark   One. 

The  Wyandot  names  are,  Tseh-seh-howh-hooh-nyk,  Man  Made  of  Fire,  and  Ta-weh- 
skah-sooh-nyk,  Made  of  Flint. 

The  idea  of  the  Light  God  and  the  Dark  God  is  a  mpst  significant  one  and  leads  to  fields 
of  fruitful  research.  The  idea  is  fundamentally  that  of  light  and  day,  and  darkness  and 
night;  day  with  its  sun  light  and  activity  and  night  with  its  blackness  and  unseen  terrors. 
This  underlying  idea  has  influenced  the  dualistic  theology  of  all  nations.  The  Egyptian  god 
Osiris  is  the  Sun  God,  and  Seti  his  brother  the  God  of  Darkness.  In  the  Zend-Avesta, 
in  the  conflict  of  Light  and  Darkness,  Ahura-Mazda  and  Anra-Mainyn,  are  the  good  and 
evil  spirits,  Ormuzd  and  Ahriman,  and  in  modern  Christianity  where  the  Spirit  of  Light  is 
in  conflict  with  the   Prince  of  Darkness. 

'  The  Senecas  still  honor  the  Sun.  En-de-ka  Da'-kwa,  in  a  sun  dance  and  call  the  ceremony 
En-de-ka  Da'-kwa  Da-non-di-non-io'  (sun  thanksgiving).  The  ceremony  has  no  certain 
time  but  is  called  by  any  one  who  dreams  that  it  is  necessary  for  the  welfare  of  the  settle- 
ment. The  dance  begins  at  noon,  when  arrows  are  shot  up  at  the  sun  while  the  people 
give  their  war  cries,  for  the  sun  loves  the  sound  and  symbols  of  battle.  The  rite  takes  place 
in  open  air  and  begins  with  the  chant  of  the  sun  song  holder  who  casts  tobacco  into  a  fire. 
Twice  again  showers  of  arrows  are  shot  as  offerings  to  the  sun  when  the  great  feather  dance 
is  performed  in  honor  of  Endeka  Dakwa. 

The  moon  is  likewise  honored  by  the  Senecas  in  the  ceremony  of  the  Soi-ka-da-kwa 
Don-di-nion-nio,  moon  thanksgiving.  The  ceremony  is  called  by  any  one  who  may  be  com 
manded  by  a  dream  to  do  so,  or  may  be  ordered  through  the  advice  of  a  diviner,  teller  of 
the  future  and  of  necessities.  In  the  moon  ceremony  the  holder  of  the  moon  song  recites 
his  thanksgiving  ritual  and  casts  the  sacred  tobacco  upon  the  flames  of  the  ceremonial  fire. 
The  moon  is  "  amused  "  by  the  game  of  peach  stones,  though  anciently  deer  bone  buttons 
were  used.  The  ceremony  takes  place  after  sunset  and  lasts  until  midnight  when  a  feast 
is  distributed  to  terminate  the  rite. 
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there,  saying,  "  You  shall  rule  here  where  your  face  will  shine 
forever."  But  Hah-gweh-da-et-gah  set  Darkness^  in  the  west 
sky,  to  drive  the  Sun  down  behind  it. 

Hah-gweh-di-yu  then  drew  forth  from  the  breast  of  his  Mother, 
the  ]\Ioon  and  the  Stars,  and  led  them  to  the  Sun  as  his  sisters 
who  would  guard  his  night  sky.  He  gave  to  the  Earth  her  body, 
its  Great  Mother,  from  whom  was  to  spring  all  life. 

All  over  the  land  Hah-gweh-di-yu  planted  towering  mountains, 
and  in  the  valleys  set  high  hills  to  protect  the  straight  rivers  as 
the}'  ran  to  the  sea.  But  Hah-gw^eh-da-et-gah  wrathfuUy  sundered 
the  mountains,  hurling  them  far  apart,  and  drove  the  high  hills 
into  the  wavering  valleys,  bending  the  rivers  as  he  hunted  them 
down. 

Hah-gweh-di-3-u  set  forests  on  the  high  hills,  and  on  the  low 
plains  fruit -bearing  trees  and  vines  to  wing  their  seeds  to  the 
scattering  winds.  But  Hah-gweh-da-et-gah  gnarled  the  forests 
besetting  the  earth,  and  led  monsters  to  dwell  in  the  sea,  and 
herded  hurricanes  in  the  sky  which  frowned  with  mad  tempests 
that  chased  the  Sun  and  the  Stars. 

The  Animals  and  Birds 

Hah-gweh-di-yu  went  across  a  great  sea  where  he  met  a  Being 
who  told  him  he  was  his  father.-  Said  the  Being,  "  How  high 
can  you  reach?  "  Hah-gweh-di-yu  touched  the  sky.  Again  he 
asked,  "  How  much  can  you  lift?  "  and  Hah-gweh-di-yu  grasping 
a  stone  mountain  tossed  it  far  into  space.  Then  said  the  Being, 
"  You  are  worth}^  to  be  my  son;  "  and  lashing  upon  his  back  two 
burdens,  bade  him  return  to  the  earth. 

Hah-gweh-di-yu  swam  for  many  days,  and  the  Sun  did  not 
leave  the  sky  until  he  had  neared  the  earth.  The  burdens  had 
grown  heavy  but  Hah-gweh-di-yu  was  strong,  and  when  he  reached 
the  shore  they  fell  apart  and  opened. 

From  one  of  the  burdens  flew  an  eagle  guiding  the  birds  which 
followed  filling  the  skies  with  their  song  to  the  Sun  as  they  winged 
to  the  forest.  From  the  other  there  came  animals  led  by  the  deer, 
and  they  sped  quickly  to  the  mountains.     But  Hah-gweh-da-et-gS,h 

1  Darkness,  called  either  So-son'-do-wa,  great  darkness,  or  De-io-da-son-dai-kon,  thick 
night. 

2  In  the  writer's  version  the  Good  Mind  (Light  One)  was  bidden  by  his  father  "  to  the 
East  "  and  when  he  found  him,  to  ask  for  power.  The  father  was  found  in  the  top  of  a  high 
mountain  in  the  east  ocean  and  appeared  in  a  blinding  glare  of  light.  The  Light  One  was 
ordered  to  prove  himself  a  son,  commanded  to  cast  skyward  great  rocks,  withstand  winds, 
floods  and  flames.  He  triumphed  in  the  ordeal  and  his  father  gave  him  power  over  the 
four  elements.     This  is  nothing  less  than  a  sun  myth,  the  sun  being  the  father  of  light. 
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followed  with  wild  beasts  that  devour,  and  grim  flying  creatures 
that  steal  life  without  sign,  and  creeping  reptiles  to  poison  the  way. 

Duel  of  Hah-gweh-di-yu  and  Hah-gweh-da-et-gah 

When  the  earth  was  completed  and  Hah-gweh-di-yu  had  be- 
stowed a  protecting  Spirit  upon  each  of  his  creation,  he  besought 
Hah-gweh-da-et-gah  to  reconcile  his  vicious  existences  to  the 
peacefulness  of  his  own,  but  Hah-gweh-da-et-gah  refused,  and 
challenged  Hah-gweh-di-yu  to  combat,  the  victor  to  become  the 
ruler  of  the  earth. 

Hah-gweh-da-et-gah  proposed  weapons  which  he  could  control, 
poisonous  roots  strong  as  flint,  monster's  teeth,  and  fangs  of  ser- 
pents. But  these  Hah-gweh-di-yu  refused,  selecting  the  thorns 
of  the  giant  crab-apple  tree,  which  were  arrow  pointed  and  strong. 

With  the  thorns  they  fought.  The  battle  continued  many 
days,  ending  in  the  overthrow  of  Hah-gweh-da-et-gah. 

Hah-gweh-di-yu,  having  now  become  the  ruler,  banished  his 
brother  to  a  pit^  under  the  earth,  whence  he  can  not  return.  But 
he  still  retains  Servers,  half  human  and  half  beast,  whom  he  sends 
to  continue  his  destructive  work.  These  Servers  can  assume  any 
form  Hah-gweh-da-et-gah  may  command,  and  they  wander  all 
over  the  earth. 

Hah-gweh-di-yu,  faithful  to  the  prophesy  of  the  Great  Ruler  of 
the  floating  island,  that  the  earth  should  be  peopled,^  is  continually 
creating  and  protecting. 

GA-OH,  SPIRIT  OF  THE  WINDS 

Though  of  giant  proportions,  Ga-oh,-'  who  governs  the  winds, 
is  confined  in  the  broad  north  sky.^  Were  Ga-oh  free,  he  would 
tear  the  heavens  into  fragments. 

'  The  pit  is  the  underworld  and  is  called  the  "  cave." 

^  The  first  beings  of  earth  were  a  race  of  gods  who  returned  to  the  sky  world  when  the 
Good  Mind  created  men-beings.  This  creation  was  accomplished  as  follows:  After  the 
Good  Mind  had  pulled  up  the  tree  of  light  he  beheld  his  face  in  the  pool  of  water  in  which 
it  had  grown.  This  gave  him  the  idea  of  molding  images  in  red  clay  which  he  afterward 
transformed  into  living  beings.  Thus  did  the  human  race  take  origin.  The  idea  of  creation 
"  in  his  own  image  "  is  not  necessarily  of  biblical  origin.  It  is  a  primitive  idea  and  one  that 
might  be  developed  independently  by  widely  separated  peoples. 

'  Ga-oh  is  the  name  of  the  wind  spirit  according  to  Morgan.  The  name  for  wind,  how- 
ever, is  Ga-ha  (Seneca).  The  whirlwind  is  called  Sha-go-dio-weii'-go-wa,  he  defends  them. 
This  is  also  the  name  of  one  of  the  False  Faces. 

^  Ga-oh  dwells  in  the  west  sky  according  to  the  researches  of  the  writer,  agreeing  with 
Morgan  who  names  the  western  sky  as  the  abode  of  the  wind  spirit  and  calls  his  dwelling 
Da-yo-da-do-go-wa.  Ga-oh  is  not  an  evil  being,  howsoever  his  four  winds  may  rage,  but 
on  the  contrary,  solicitous  for  the  welfare  of  men  and  ever  obedient  to  the  commands  of 
the  Creator. 
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In  the  ages  of  his  soHtaiy  confinement,  he  docs  not  forget  his 
strength,  and  punishes  the  winds  to  subjection  when  they  suddenly 
rear  for  flight. 

At  the  entrance  of  his  abode  and  reined  to  his  hands,  are  four 
watcliers  ^  :  the  Bear  (north  wind),  Panther  (west  wind).  Moose 
(east  wind),  and  Fawn  (south  wind). 

When  Ga-oh  unbinds  Bear,  it  leads  its  hurricane  winter  winds 
to  Earth;  when  he  loosens  Panther,  its  stealthy  west  winds  creep 
down  and  follow  Earth  with  their  snarling  blasts;  when  Moose  is 
released,  its  east  wind  meets  the  Sun  and  its  misty  breath  floats 
over  the  Sun's  path  blinding  it  with  rains,  and  when  Ga-oh  unlocks 
his  reins  from  Fawn,  its  soothing  south  winds  whisper  to  Earth 
and  she  summons  her  Spring,  who  comes  planting  the  seeds  for 
the  summer  sunglow. 

Though  in  his  subjugation  of  the  winds  it  is  Ga-oh 's  duty  to 
pacify  them,  frequently  they  are  influenced  by  his  varying  moods. 
When  Ga-oh  is  contented  and  happy,  gentle  and  invigorating 
breezes  fan  Earth ;  when  irritated  by  his  confinement  and  Ga-oh  is 
restless,  strong  winds  agitate  the  waters  and  bend  the  forest  trees ; 
and  when  frenzied  to  mighty  throes,  Ga-oh  becomes  vehement, 
ugly  blasts  go   forth,   uprooting  trees,   dashing  the  streams  into 

1  The  American  Indians  of  both  continents  personified  the  four  winds  and  the  allusions 
to  the  wind  spirits  in  their  mythology  are  strong  and  beautiful.  The  four  winds  are  usually 
regarded  as  the  spirits  of  the  four  cardinal  points,  or  the  four  corners  of  the  earth.  The 
subsequent  development  of  a  simple  myth  has  often  obscured  the  original  meaning  but  in 
the  wind  myths  the  inferences  are  so  strong  that  the  winds  as  the  four  characters  are  not 
long  hidden  to  the  careful  student. 

The  Algonquinsand  Sioux  trace  their  origin  to  four  ancestors  which  inquiry  reveals  to  be 
the  four  winds.  In  Iroquois  mythology  the  daughter  of  the  sky  woman  in  some  versions  is 
said  to  have  been  "  wrapped  around  "  with  a  wind  by  whom  she  became  the  mother  of  twin 
boys.  The  Creeks  are  more  specific  and  say  that  they  sprang  from  four  beings  who  came 
from  the  four  comers  of  the  world  and  built  a  sacred  fire  where  they  met.  In  many  of  the 
American  languages  the  names  for  the  four  directions  are  the  names  for  the  winds  of  these 
directions  also.  The  Sioux  call  the  four  quarters  of  the  globe,  ta-te-onye-toba,  which 
literally  means,  whence  jour  winds  come.  Among  the  Mayas  the  names  for  the  cardinal 
points  are  the  names  for  the  winds.  Invocation  to  the  winds  has  been  a  common  practice 
among  all  nations.  The  Aztecs  prayed  to  Tlalocs,  the  god  of  showers:  "  Ye  who  dwell  at 
the  four  corners  of  the  earth,  at  the  north,  at  the  south,  at  the  east,  at  the  west  .  .  ." 
[Sahagun.  Hist,  de  la  Neuva  Espanas,  p.  37s]  The  Eskimos  invoked  Sillam  Innua,  the 
owner  of  the  winds,  and  believed  that  his  abode  was  the  haven  of  departed  souls.  Thus  in 
sickness  they  prayed  to  the  four  winds  to  summon  a  new  soul  for  the  afflicted  person,  and 
called  each  wind  by  name,  Pauna  (east),  Sauna  (west),  Auna  (north),  Kauna  (south) 
[Egends.  Nachrichten  von  Gronland].  One  of  the  most  beautiful  invocations  of  the 
Iroquois  is  the  wind  song  sung  by  the  priest  of  the  Gai'wiio'  as  he  stands  at  the  northeast 
corner  of  the  Long  House  and  sings  the  wind  song  to  greet  the  rising  sun. 

Some  of  these  references  will  be  found  in  Brinton's  Myths  of  the  New  World.  Kirkland 
relates  that  the  Tuscaroras  told  him  that  in  their  religion  were  four  "  little  gods."  In  the 
east  was  Tyogetaet,  rising  up  or  making  his  appearance,  (sunrise  or  dawn);  in  the  west  was 
Yucataghphki,  twilight;  in  the  north  was  Jothoel,  somewhat  cold;  in  the  south,  Unte. 

Invocation  of  the  winds  by  Aryan  and  Semitic  races  was  a  common  thing,  nor  are  instances 
lacking  in  the  sacred  scriptures,  see  Ezekiel  37:9  and  Revelations  7:1. 
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leaping  furies,  lifting  the  sea  waters  to  mountainous  waves,  and 
devastating  the  earth. 

Notwithstanding  these  outbursts,  Ga-oh  is  faithful  in  disciplining 
the  winds  to  their  proper  seasons,  and  guarding  Earth  from  the 
rage  of  the  elements. 

When  the  north  wind  blows  strong,  the  Iroquois  say,  "  The  Bear 
is  prowling  in  the  sky";  if  the  west  wind  is  violent,  "  The  Panther 
is  whining."  AVhen  the  east  wind  chills  with  its  rain,  "  The  Moose 
is  spreading  his  breath";  and  when  the  south  wind  wafts  soft 
bree7.es,  "  The  Fawn  is  returning  to  its  Doe." 

NAMING  THE  WINDS 

Ga-oh,  Spirit  of  the  Winds.  Ya-o-gah,  the  Bear.  Da-jo-ji,  the  Panther. 
0-yan-do-ne,  the  Moose.      Ne-o-ga,  the  Fawn 

When,  in  the  creation  of  the  earth,  Hah-gweh-di-yu  limited  the 
duties  of  the  powerful  Ga-oh  to  the  sky,  assigning  to  him  the  govern- 
ing of  the  tempests,  he  blew  a  strong  blast  that  shook  the  whole 
earth  to  trembling,  and  summoned  his  assistants  to  a  council. 

Ga-oh  chose  his  aids  from  the  terrestrial  because  of  their  knowl- 
edge of  the  earth;  and  when  his  reverberating  call  had  ceased  its 
thunderous  echoes,  he  opened  his  north  gate  wide  across  the  sky 
and  called  Ya-o-gah,  the  Bear. 

Lumbering  over  the  mountains  as  he  pushed  them  from  his 
path,  Ya-o-gah,  the  bulky  bear,  who  had  battled  the  boisterous 
winds  as  he  came,  took  his  place  at  Ga-oh 's  gate  and  waited  the 
mission  of  his  call.  Said  Ga-oh,  "  Ya-o-gah,  you  are  strong,  you 
can  freeze  the  waters  with  your  cold  breath;  in  your  broad  arms 
you  can  carry  the  wild  tempests,  and  clasp  the  whole  earth  when 
I  bid  you  destroy.  I  will  place  you  in  my  far  north,  there  to  watch 
the  herd  of  my  winter  winds  when  I  loose  them  in  the  sky.  You 
shall  be  North  Wind.  Enter  your  home."  And  the  bear  lowered 
his  head  for  the  leash  with  which  Ga-oh  bound  him,  and  submis- 
sively took  his  place  in  the  north  sky. 

In  a  gentler  voice  Ga-oh  called  Ne-o-ga,  the  Fawn,  and  a  soft 
breeze  as  of  the  summer,  crept  over  the  sky ;  the  air  grew  fragrant 
with  the  odor  of  flowers,  and  there  were  voices  as  of  babbling 
brooks  telling  the  secrets  of  the  summer  to  the  tune  of  birds,  as 
Ne-o-ga  came  proudly  lifting  her  head. 

Said  Ga-oh,  "  You  walk  with  the  summer  sun,  and  know  all  its 
paths;  you  are  gentle,  and  kind  as  the  sunbeam,  and  will  rule  my 
flock  of  the  summer  winds  in  peace.  You  shall  be  the  South  Wind. 
Bend  \'our  head  while  I  leash  you  to  the  sky,  for  you  are  swift. 
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and  might  return  from  me  to  the  earth."  And  the  gentle  fawn 
followed  Ga-oh  to  his  great  gate  which  opens  the  south  sky. 

Again  Ga-oh  trumpeted  a  shrill  blast,  and  all  the  sky  seemed 
threatening;  an  ugly  darkness  crept  into  the  clouds  that  sent  them 
whirling  in  circles  of  confusion;  a  quarrelsome,  shrieking  voice 
snarled  through  the  air,  and  with  a  sound  as  of  great  claws  tearing 
the  heavens  into  rifts,  Da-jo-ji,  the  Panther,  sprang  to  the  gate. 

Said  Ga-oh,  "  You  are  ugly,  and  fierce,  and  can  fight  the  strong 
storms;  you  can  climb  the  high  mountains,  and  tear  down  the 
forests;  you  can  carry  the  whirlwind  on  your  strong  back,  and 
toss  the  great  sea  waves  high  in  the  air,  and  snarl  at  the  tempests 
if  they  stray  from  my  gate.  You  shall  be  the  West  Wind.  Go 
to  the  w^est  sky,  where  even  the  Sun  will  hurry  to  hide  when  you 
howl  your  warning  to  the  night."  And  Da-jo-ji,  dragging  his  leash 
as  he  stealthily  crept  along,  followed  Ga-oh  to  the  furthermost 
west  sky . 

Yet  Ga-oh  rested  not.  The  earth  was  flat,  and  in  each  of  its 
four  corners  he  must  have  an  assistant.  One  comer  yet  remained, 
and  again  Ga-oh's  strong  blast  shook  the  earth.  And  there  arose 
a  moan  like  the  calling  of  a  lost  mate,  the  sky  shivered  in  a  cold 
rain,  the  whole  earth  clouded  in  mist,  a  crackling  sound  as  of  great 
horns  crashing  through  the  forest  trees  dinned  the  air,  and  0-yan- 
do-ne,  the  Moose,  stood  stamping  his  hoofs  at  the  gate. 

Said  Ga-oh,  as  he  strung  a  strong  leash  around  his  neck,  "  Your 
breath  blows  the  mist,  and  can  lead  the  cold  rains;  your  horns 
spread  wide,  and  can  push  back  the  forests  to  widen  the  path 
for  my  storms  as  with  your  swift  hoofs  you  race  with  my 
winds.  You  shall  be  the  East  Wind,  and  blow  your  breath  to  chill 
the  young  clouds  as  they  float  through  the  sky."  And,  said  Ga-oh, 
as  he  led  him  to  the  east  sky,    "  Here  you  shall  dwell  forevermore." 

Thus,  with  his  assistants,  does  Ga-oh  control  his  storms.  And 
although  he  must  ever  remain  in  his  sky  lodge,  his  will  is  supreme, 
and  his  faithful  assistants  will  obey! 

HE-NO,  THE  THUNDERER  1 

As  guardian  of  the  heavens.  He-no  -  is  intrusted  with  the  thunder, 
the  voice  of  admonition,  which  can  be  heard  above  the  turmoil  of 


1  Naturally  one  of  the  most  universal  myths  is  that  relating  to  the  spirit  of  thunder- 
Many  regarded  the  Thunderer  as  the  great  heaven  deity  and  although  subsequently  the 
thunder  or  rain  god  became  the  servant  or  subordinate  of  the  greater  god,  he  was  yet  feared 
and  propitiated.  ^Thus,  the  rain  or  water  god  of  the  Aztecs,  Tlaloc,  who  holds  the  thunder 
and  lightning,  to  the  primitive  mind  emblems  of  power,  was  once  the  great  heaven  god  of 
the  Nahuatl  people. 

2  Hi"-no,  Spirit  of  the  Thunder,  hates  all  mysteries,  he  despises  monsters,  unclean 
beasts  and  witches.      He  pursues  with  relentless  fury  the  myth  monsters  and  strikes  them 
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the  tempests.  It  is  also  his  duty  to  direct  the  rain  for  refreshing 
the  earth.  In  the  planting  season,  He-no  has  supervision  of  the 
seeds,  and  in  the  growing  time  renders  beneficent  aid  in  ripening 
the  fruits  and  maturing  the  harvest. 

He-no  can  assume  the  form  of  a  human  being  and,  as  such, 
dressed  as  a  warrior,  he  wears  in  his  hair  a  magic  feather,  which 
renders  him  invulnerable  to  the  attacks  of  Evil.  On  these  occa- 
sions he  is  invested  with  authorit}'  to  inflict  dire  punishment  upon 
evil  doers,  and  is  dreaded  as  the  avenger  of  vice. 

He-no  has  two  assistants,'  one  of  whom  is  half  human,  the  other, 
celestial.  To  aid  them  in  their  terrestrial  travels,  they  have  re- 
ceived no  names,  and  so,  unidentified  by  sign,  they  can  faithfully 
serve  his  secrecy. 

In  his  celestial  travels.  He-no  carries  on  his  back  a  great  basket 
containing  boulders  of  the  chert  rock,  which  he  hurls  at  evil  spirits 
whenever  he  discovers  them  in  the  sky.  Sometimes  the  evil 
spirits  evade  these  boulders  and  they  fall  to  the  earth  enveloped 
in  fire.- 

Before  He-no  was  transferred  to  the  skies,  he  dwelt  behind  the 
great  falls  at  Niagara,  where  he  controlled  the  roaring  of  its  waters. 


dead  with  his  thunder  fire  whenever  they  appear.  He  hates  the  creations  of  witches,  such 
as  images  made  living  and  witch  transformations.  The  great  horned  serpents,  the  saistah- 
gowa  jodi"hgwadoh,  and  the  underwater  people  fear  him  and  often  when  they  attempt  to 
visit  the  earth  world  they  are  discovered  by  the  vigilant  storm  clouds  who  immediately 
report  their  movements  to  Hi"-no.  He  hates  the  False  Faces  and  all  manner  of  sorcery. 
He  must  not  be  spoken  lightly  of  or  trifled  with  but  frequently  soothed  by  offerings  of 
tobacco  incense,  for  he  loves  oyankwa-oweh,  the  sacred  incense. 

Hi"-no  called  the  Iroquois  his  grandchildren  and  they,  in  the  thunder  dance,  in  his  honor, 
affectionately  call  him,  Tisote,  grandfather.  Likewise  he  said  the  "  medicine  people  are  my 
people"  and  the  Little  Water  Company  always  offer  him  tobacco  and  implore  his  favor. 

The  Senecas  hold  a  special  ceremony  called  We-sa'-ze  every  spring  in  honor  of  the  Thun- 
ierer.  The  sound  of  the  first  thunder  rumble  is  the  sign  of  his  first  awakening  and  the  call 
or  the  dance.  A  thanksgiving  speech,  Don-di-nion'-nioh,  is  recited  and  at  its  close  the 
warriors  start  the  war  dance  and  dance  into  the  Long  House  where  the  ceremony  is  con- 
cluded. 

'  The  thunder  spirit  has  also  a  large  family  of  noisy  thunder  boys.  Every  storm  cloud 
s  moreover  a  scout  whose  duty  is  to  spy  out  the  otgont  (magically  malicious)  forces,  such 
as  the  creations  of  the  evil  mind,  witches,  the  underground  buffalo  and  the  like. 

■^  Among  the  Iroquois  there  are  several  beliefs  connected  with  lightning.  Two  notes 
from  the  editor's  collection  may  be  found  of  interest. 

The  thunder  medicine.      One  of  the  most  potent  charms  of  the  medicine  men  is  alleged 

o  have  been  the  foam  that  is  said  to  ooze  from  the  roots  of  a  tree  immediately  after  it  has 

been  struck  by  lightning.     This  foam  is  scooped   up  by  the   medicine   man  who   quickly 

transfers  it  to  his  mystery  pouch.      This  mystic  medicine  is  the  magical  gift   of  Hi"-no   and 

s  reputed  a  wonderful  cure  for  extreme  cases  or  as  a  final  resort. 

Lightning  struck  trees.  When  his  gleaming  missile  has  crashed  into  a  tree,  no  man  must 
with  his  naked  skin  touch  the  punished  wood,  for  some  cf  the  ragged  fire  that  has  srilintcred 
it  may  yet  linger  to  blister  the  offender  and  cause  an  irritating  rash  to  break  out  over  his 
body.  Nor  must  the  wood  be  burned  for  the  smoke  will  anger  Hi"-no  who  in  his  fury  will 
burst  a  black  cloud  over  the  offensive  flames  to  destroy  the  unsavory  incense.  Even  then 
his  anger  m.ay  not  subside  but  he  may  send  great  rains  over  the  land  to  remind  men  that  his 
wishes  must  not  be  lightly  held. 
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One  of  his  assistants  took  there  a  beautiful  Indian  girl  as  his  wife 
who,  being  transformed  into  a  water  spirit,  lived  in  the  spray  of 
the  lunar  rainbow,  which  is  often  seen  at  Niagara.      But  when  the 


Hi"  no,  the  Thunder  Spirit 
From  a  drawing  by  Jesse  Cornplanter.  a  Seneca  boy  artist 


storm  spirits  were  warring  in  the  heavens,  and  He-no  was  sent  to 
quell  them,  the  water  spirit,  following  her  companion  and  He-no, 
became  a  dweller  of  the  clouds. 
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During  the  terrestrial  life  of  He-no, ^  the  Iroquois  people  were 
terrified  by  the  annual  visits  of  a  hideous  serpent  that  lived  in  a 
cave  near  the  Niagara  cataract. 

Toward  the  spring,  when  the  rivers  were  loosing  themselves 
and  pouring  their  torrents  into  Lake  Erie,  this  creature  would 
emerge  from  its  cave,  and  entering  the  burial  places  of  the  Iro- 
quois, feed  on  the  dead;  and  in  the  sinuous  paths  of  its  return, 
would  poison  the  land  with  a  pestilence  to  which  large  numibers  of 
the  people  fell  victims.  He-no  pursued  it,  and  overtaking  it  as  it 
wound  through  the  De-gi-ya-goh  (Buffalo  creek)  threw  a  terrific 
thunderbolt  upon  it,  and  in  its  writhings  to  escape,  the  monster 
pushed  the  shores  of  the  creek  into  the  bends  which  yet  remain. 

Slowly  dying,  it  floated  down  the  Niagara  river  to  the  verge  of 
the  great  cataract  where,  in  a  final  death  throe,  its  bulky  body 
arched  backward  in  a  semicircle  extending  from  shore  to  shore. 

The  dead  body  restrained  the  rushing  waters  for  a  time,  but 
finding  an  opening  through  the  rocks,  they  dashed  on,  sundering 
the  ledge  which  shelved  over  the  river  as  they  tumbled  down  the 
abyss  in  a  riotous  roar.  And  thus  was  fonned  the  Horse  Shoe 
fall  of  the  great  cataract. 

GUN-NO-DO-YAH,  THE  THUNDER  BOY,  AND  THE  HUMAN  SNAKE 
He-no,  the  Thunderer,  had  hurled  down  a  terrific  rain  storm 
which  had  flooded  the  land  and  overflowed  the  lakes  and  rivers, 
and,  in  pity  for  Earth,  sent  down  Ha-de-ne-no-da-on,  one  of  his 
aids,  to  pacify  the  waters. 

As  Ha-de-ne-no-da-on  was  passing  over  a  canton  of  the  Senecas, 
he  heard  a  voice  wailing  in  great  di  tress,  and  descending,  found 
a  small  child  floating  in  the  flood  that  had  carried  its  parents  away. 
Recognizing  the  child  as  Gun-no-do-yah,  the  son  of  a  chief  whom  on 
his  earth  visits  he  had  frequently  seen,  and  who  was  a  great  warrior, 
he  determined  to  save  it,  and  carrying  it  to  his  home  in  the  sky, 
laid  it  to  rest  on  a  strong  black  cloud  and  returned  to  earth  on 
his  peace  mission.    He-no,  who  had  been  out  drilling  his  Thunderers, 

1  The  following  account  of  Hi''-no,  as  told  by  Esquire  Johnson,  an  old  Seneca  chief,  will 
be  found  of  interest:  Sometime  afterward  God  met  a  man  walking  about  by  himself  and 
addressing  him  in  a  pleasant  way,  asked  him  what  he  was  looking  for.  He  said  he  was 
amusing  himself  looking  around  the  world,  that  he  had  a  great  many  grandchildren  not  far 
off,  that  he  was  in  fact  the  Thunderer  and  had  many  grandchildren  near  and  loved  them 
much.  Moreover,  that  he  wished  to  be  set  about  some  great  work  and  asked  God  to  give 
him  something  to  do.  God  said  to  him,  "  What  can  you  do?  "  He  said,  "  I  can  wash  the 
world  if  you  want  me  to."  "  Very  well,"  said  God,  "  that  would  be  a  good  work  for  you 
to  do  and  I  will  employ  you  to  do  that  work  for  me.  You  can  make  it  rain  and  wash  the 
earth  often."  (Taken  verbatim  from  the  manuscript  notes  of  Mrs  Asher  Wright,  a  mis- 
sionary who  interviewed  Johnson  in   1876.) 
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Upon  returning  overheard  the  boy  grieving  the  loss  of  his  parents 
and,  deciding  to  adopt  '  him,  transformed  him  into  a  Thunder 
Hunter.  Said  He-no,  "  He  has  been  sent  to  me;  he  is  a  human  and 
knows  all  the  paths  of  the  earth,  and  can  render  me  great  service. 
There  dwells  in  a  lake  a  human  monster  that  no  mortal  has  been 
able  to  kill;  my  Thunderers,  not  being  of  earth,  have  sought  him 
in  vain;  and  he  defies  me  and  my  thunderbolts  while  he  ravages 
the  lake  of  its  fish,  and  frightening  the  fishers  away  deprives  the 
people  of  their  food.  Gun-no-do-yah,  having  been  human,  can 
follow  the  trails  of  the  earth.  I  will  make  him  powerful,  and  give 
him  a  strong  bow  and  arrow,  and  he  shall  follow  my  storms  when 
my  black  clouds  -  shadow  the  lakes,  and  hunt  the  monster  to  its 
death." 

Now,  Gtm-no-do-yah,  feeling  that  he  owed  his  life  to  He-no, 
whose  faithful  Thunderer  had  rescued  him  from  the  water,  was 
glad  to  do  whatever  he  could  to  evidence  his  gratitude,  and  when 
He-no's  black  clouds  descended  to  earth,  he  faithfully  followed 
to  the  lakes. 

But  for  many  months  his  search  was  in  vain.  Only  one  lake 
(Ontario)  remained  to  be  searched,  and,  thought  Gun-no-do-yah, 
"  Its  waters  are  deep  and  broad,  it  is  there  I  will  find  this  terrible 
serpent."  ^  So,  when  He-no's  black  clouds  hung  heavy  over  the 
lake,  obscuring  the  light  of  the  sun,  he  stealthily  approached  the 
shore,  when  to  his  delight,  he  beheld  the  monster  lashing  the  water 
Math  its  great  tail. 

With  steady  aim  Gun-no-do-3^ah  drew  his  bow  and  sent  swift 
his  arrow,  but  before  it  could  reach  its  mark,  the  monster  had 
vanished,  leaving  a  trail  of  foam  in  which  the  arrow  harmlessly 
sank. 

*  Orphans  and  neglected  children  in  Iroquoian  folklore  were  commonly  adopted  by  the 
nature  spirits  who  taught  them  mysteries  and  ceremonies.  In  Iroquois  mythology  there 
are  several  stories  of  the  adoptions  by  Hi"-no. 

*  The  black  clouds  are  thunder  spies. 

'The  serpent  is  one  of  the  O-sais'-to-wa-ne  of  the  Senecas  or  O'-nia'-hri-ko'-waof  the 
Mohawks.  These  creatures  are  divided  into  two  tribes,  the  On-gwi-ias  and  the  Jo-di"- 
kwa-do'.  Both  are  "  underwater  "  people  but  the  On-gwi'-ias  are  evil  men-devouring 
creatures  while  the  Jo-di"-kwa-do'  are  not  necessarily  malicious  for  they  sometimes  help 
the  distressed  who  may  be  lost  on  lone  islands  or  those  cast  by  treachery  into  the  water 
to  drown.  Both  tribes  however  are  great  sorcerers  and  therefore  hated  by  Hi"-no  who 
pursues  them  whenever  they  appear  in  daylight  above  the  water.  There  are  several  tales 
telling  how  the  underwater  people  coaxed  boys  and  girls  away  from  the  land  and  cast  upon 
them  the  spell  by  which  they  were  adopted.  They  are  human  in  form  but  assume  the  form 
of  homed  serpents  by  dressing  in  snake  skin  garments.  They  have  houses  beneath  the 
waters  and  there  appear  as  ordinary  men.  Their  daughters  are  especially  beautiful  and 
captured  landmen  at  once  become  enamored  with  them  and  are  quite  willing  to  don  the 
shining  suits  (snake  skins)  and  big  feathers  (horns)  which  make  them  fore verJo-di"-kwa-do'. 
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IVIany  days  Gun-no-do-yah  had  visited  the  lake 
and  frequently  had  aimed  at  the  monster  floating  on 
the  water,  but  only  to  waste  his  arrows  in  the  foam 
of  its  trail  as  it  vanished.  But  one  night  when  the 
Thunderers  were  savagely  hurling  their  bolts  over 
the  lake  which  the  clouds  obscured  in  their  black- 
ness, and  the  fish  swam  deep  in  fear  of  the  rever- 
berating echoes,  Gun-no-do-yah  went  boldly  into  the 
lake,  and  encountering  the  snake  again  drew  his 
bow,  when  the  snake  beckoned  to  him  to  come 
closer  and  listen; and  then  it  began  to  speak.  "  Come 
closer,"  it  said,  "  and  fear  me  not.  I  know  3^ou 
well,  and  I  know  3'our  strong  arrows;  they  can  not 
reach  me.  He-no,  your  master,  I  fear  not;  I  scorn  his 
thunder,  the  lightning  passes  by  me.  Your  task  is 
useless  and  3'ou  need  not  serve  him.  I  am  your 
friend  and  will  teach  you  how  to  shoot  the  fish  in 
the  night.  I  will  reveal  to  you  all  the  secrets  of  the 
waters.  Come  with  me,  I  will  guide  you  to  m}^  home 
in  the  rocks  deep  below  which  the  sun  never  sees. 
Come  and  comb  my  long  mane,  it  is  tangled  with 
fish  and  is  heavy." 

Gun-no-do-yah  would  not  listen,  he  came  to  kill; 
but  as  he  drew  his  bow  with  all  his  strength,  the 
string  snapped,  the  dead  arrow  fell  to  the  water,  and 
he  was  powerless.  Raising  its  head  high  in  the  air, 
the  monster  opened  its  hissing  mouth,  and  seizing 
Gun-no-do-yah,  carried  him  down  to  the  bottom  of 
the  lake. 

He-no  was  sleeping,  when  Gun-no-do-yah  appeared 
to  him  in  a  dream  and  related  his  misfortune,  that 
he  had  found  the  snake  monster  in  the  lake  Ontario 
and  that  it  had  devoured  him. 

The  dream  caused  He-no  great  anguish,  and  he 
determined  to  rescue  Gun-no-do-yah ;  so  hastily  sum- 
moning his  bravest  warriors  and  relating  to  them  the 
fate  that  had  overtaken  him,  he  sent  them  to 
earth  to  plough  through  the  lake.  Diligently  they 
ploughed  through  the  deep  caves  under  the  water, 
where  they  found  the  monster  sleeping;  and  drawing 
it  from  its  hiding  place  carried  it  to  He-no,  who  slew 
it  and  drew  from  its  body   the   still  living  Gun-no- 
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do-yah.     And  great  was  the  rejoicing  of  the  Thunderers  and  war- 
riors. 

Now,  that  Gun-no-do-yah  had  been  saved,  He-no  would  never 
permit  him  to  revisit  the  earth,  but  that  he  might  have  him  ever 
near  him,  made  him  one  of  his  aids  to  accompany  him  during  his 
storms  and  hurry  the  Hghtning. 


Lake   Ontario  is   noted   for  its   violent   winds,   and  when  they 
drive  the  canoe  high  on  the  waves,  the   Indians  know  that  the 
spirit  of  the  snake  is  there  "  twisting  the  water  "  in  its  revenge 
and  when  the  lightning  darts  quick  across  the  sky,  they  whispei 
in  awe,  "  Gun-no-do-yah  is  chasing  it!  " 

0  SE-HA-DA  GAAR^  THE  DEW  EAGLE 

He-no,  the  Thunderer.  Ga-oh,  Spirit  of  the  Winds.  The  Fire  Spirit, 
the  Listeners,  and  Flame  Bearers 

In  the  myth  lore  of  the  Iroquois,  where  everything  animate  oi 
inanimate  is  endowed  with  supernatural  powers  either  evil  or 
good,  the  myths  relating  to  the  sun,  so  fecund  with  life-giving 
power,  have  special  significance. 

Although  never  wandering  from  his  path  across  the  sk}-,  the 
Sun-  controls  his  broad  dominion  through  his  assistants.  Serving 
Spirits,  wiiom  he  endows  with  various  powers  and  sends  down  to 
Earth  to  fulfil  his  missions. 

To  some  is  given  the  care  of  the  fruits,  others  guard  the  grains, 
nothing  is  overlooked ;  and  these  guarding  spirits,  ever  watchful 
of  their  duties,  faithfully  serve  the  Sun. 

But  there  are  others,  Spirits  of  Evil,  who  roam  the  Earth,  and 
defjdng  the  Sun,  seek  to  overthrow  its  beneficent  power.  Among 
these  is  the  Fire  Spirit  who,  malevolently  jealous  of  the  Spirits  of 
Good,  may  summon  his  Flame  Bearers  and,  descending  to  Earth, 
burn  and   destroy  the  harvests. 

At  the  coming  of  the  Fire  Spirit,  mountains  shrink  down,  the 
thirsting  valleys  suck  dry  the  streams  and  springs,  Night  pales  her 
stars,  and  all  Earth  faints. 


'  Should  be  Os-ha-da-ge-a'. 

2  The  Sun,  according  to  a  myth  in  the  writer's  collection,  is  the  chief  messenger  of  the 
Creator.  It  is  his  duty  to  observe  all  the  activities  of  men  and  nature  and  report  them  to 
his  superior.  "  He  is  the  eye  of  the  Creator."  said  Soson'dowa  who  related  the  tale.  The 
sun  is  especially  the  patron  spirit  of  war  and  lingers  as  he  watches  the  conflict.  Thus  days 
of  battle  are  longer.  Each  morning  he  emerges  from  under  the  sky  dome  (horizon) 
where  its  rim  touches  the  far  east  sea.  The  east  wind  blows  as  he  mounts  the  sky  path, 
though  "  maybe  it  is  tha  wind  of  the  bowl  when  it  is  lifted."  When  Ende'ka  Da'kwa 
descends  on  the  west  water,  the  bowl  lifts  again  for  the  fraction  of  a  moment  and  he  shoots 
under  and  leaves  the  world  to  Night.  The  raising  of  the  sky  dome  twice  each  day  makes 
the  tides  of  the  ocean    "  but  they  don't  come  even  now  days  "  remarks  the  myth  teller. 
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In  vain  Ga-oh  searches  the  heavens  for  his  hiding  winds.  In 
vain  He-no  hunts  his  thunderbolts  to  hurl  at  the  F'.ame  Bearers, 
and  all  seems  hopeless  and  lost. 

But   to   this    desolation    comes    0-se-ha-da-gaar,    a    great   bird, 
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The  Dew  Eagle 

From  a  drawing  by  Jesse  Cornplanter,  a  Seneca  boy  artist 


whose  lodge  is  far  beyond  the  west  sky,  and  who  carries  a  lake  of 
dew  in  the  hollow  of  its  back. 

0-se-ha-da-gaar  is  wise,  and  does  not  listen  to  every  call.      He 
knows  his  power  and  waits.     He  is  faithfully  guarded  by  a  band  of 
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Listeners,  great  birds  who  fly  far  above  the  Sun  and  can  see  all 
that  passes  below.  They  hear  every  sound  and  know  every  voice 
in  the  heavens,  and  watch  the  soft  winds  which  waft  the  summer 
clouds  to  gather  the  showers;  and  Avhen  the  Fire  Spirit  suffocates 
the  Earth,  they  speed  to  her  voice,  and  bear  it  to  O-se-ha-da-gaar 
who  waits  in  his  lodge. ^ 

Then  O-se-ha-da-gaar  hears;  and  pluming  for  flight,  pushes  the 
skies  far  apart,  obscuring  the  Sun  with  his  vast  spreading  wings 
as  they  dip  to  the  east  and  the  west  fanning  gentle  breezes,  and 
mist  veils  the  skies  as  through  his  fluttering  wings  he  sifts  down 
from  his  lake  the  dews  to  refresh  the  famishing  Earth. 

Then  all  nature  revives,  the  Fire  Spirit  flees;  the  parching  Earth 
bares  her  broad  breast  to  the  falling  dews;  her  glad  rivers  and 
lakes  rejoice,  and  her  harvests  rise  to  new  life. 

At  the  Harvest  Feast  of  the  Iroquois,  the  Creator  is  thanked  for 
having  bestowed  upon  the  people  the  guarding  vigilance  of  He-no, 
and  is  implored  not  to  withdraw  from  them  his  power,  which  con- 
trols the  gentle  rains  in  the  seedtime  and  the  dews  in  the  ripening. 

0-GA-NYO-DA   AND    SAIS-TAH-GO  WA,  THE   RAINBOW   AND  THE 

SERPENT 

Twins :  Hah-gweh-di-yu,  the  Good  IMinded ;  Hah-gweh-da-et-gah,  the 
Bad  Minded.     Ga-oh,  Spirit  of  the  Winds.     He-no,  the  Thunderer 

In  the  creation  of  the  earth,  which  the  Turtle  bears  upon  its 
back,  the  Sky  Woman  gave  birth  to  the  twins,  Hah-gweh-di-yu, 
and  Hah-gweh-da-et-gah;  and  with  their  birth.  Good  and  Evil 
came  upon  the  Earth;  for  Hah-gweh-da-et-gah  was  bad  minded, 
and  between  the  brothers  there  was  continual  strife.  Hah-gweh- 
di-yu,  the  Good  Minded,  was  ever  striving  to  create  all  things 
beautiful,  which  angered  Hah-gweh-da-et-gah,.  who  sought  only 'to 
disfigure  and  destroy. 

Hah-gweh-di-yu  created  beautiful  rivers,  and  planted  high  hills 
to  guard  their  peaceful  flow  through  the  valleys,  which  enraged 
Hah-gweh-da-et-gah,  who  brought  forth  Sais-tah-go-wa,  a  sea 
monster,  directing  him  to  enter  and  destroy  them.     Sais-tah-go-wa, 

^  In  some  respects  the  Dew  Eagle  has  its  counterpart  in  the  Thunder  Bird  of  the  Dakota® 
and  Algonquins.  In  the  instances  of  the  Dew  Eagle  and  the  Thunderer  we  have  example^ 
of  the  complex  character  of  the  Iroquoian  mythology.  The  Eagle  (Thunder  Bird)  ha^ 
been  stripped  of  the  thunder  power  with  which  the  other  races  endowed  him.  Hi"no  ha® 
taken  the  thunder  and  rain-making  office  but  the  Eagle  is  made  the  dew  maker  and  labor® 
faithfully  when  Hi  'no  fails  to  come. 

There  is  a  legend  that  an  enormous  white  eagle  will  come  from  the  east  ocean  and  battle 
with  the  Dew  Eagle  until  he  dies.  Then  will  the  Oiigweh'owe  no  longer  have  woods  and 
fields,  but  dry  desert  places  where  they  will  starve.  The  Indians'  Dew  Eagle  has  probably 
been  dead  for  some  time. 
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accustomed  to  the  freedom  of  the  broad  seas,  was  furious  when 
restricted  by  the  banks  of  the  streams,  and  viciously  strove  to 
rend  them  apart,  writhing  his  way  through  the  waters  and  hurling 
great  rocks  upon  them  as  they  fled  to  the  sea. 

Bewailing  the  loss  of  his  rivers  should  they  be  engulfed  in  the 
deep  seas  and  his  high  lands  and  valleys  perish  from  thirst,  Hah- 
gweh-di-yu  hastened  to  their  rescue,  whereupon,  Sais-tah-go-wa, 
discovering  his  approach  and  dreading  his  power,  sought  to  make 
his  escape,  and  beir^g  unable  to  return  through  the  rivers  he  had 
destroyed,  fled  to  the  sky. 

The  Sun  was  peacefully  tracking  its  trail  across  the  heavens 
when  Sais-tah-go-wa  appeared,  and  upon  learning  what  the  monster 
had  done,  determined  that  it  should  never  return  to  the  earth  to 
injure  the  creations  of  Hah-gweh-di-yu,  and  throwing  him  across 
the  sky,  clasped  him  down  to  the  east  and  the  west. 

It  chanced  at  this  time  that  He-no,  the  Thunderer,  was  passing 
on  his  way  through  a  storm,  and  admiring  the  beautiful  colors  of 
Sais-tah-go-wa  as  he  stretched  across  the  sky,  picked  him  up, 
saying,  "  My  Lightning  Hunter  needs  this  for  his  bow,"  and 
straightway  carried  him  up  to  his  lodge. 

Sais-tah-go-wa  is  restless  in  his  capt^-ity,  and  when  He-no  is 
busy  directing  his  storms,  endeavors  to  escape;  but  the  ever  watch- 
ful Sun  detects  him,  and  again  bending  him  across  the  sky,  paints 
him  with  his  brightest  colors  that  he  may  be  discovered  by  He-no, 
who  quickly  comes  and  carries  him  back  to  his  lodge. 

In  summer  showers  the  red  man  sees  Sais-tah-go-wa  in  the 
resplendent  hues  that  arch  the  sky,  and  as  they  fade  away  and  the 
sun  comes  forth,  he  exclaims,  "  The  rain  is  past  ! — Sais-tah-go-wa 
tried  to  escape,  but  He-no  has  taken  him  back  to  h  s  lodge! 

SKA-HAI-WE,  INDIAN  SUMMER 

Ga-oh,  Spirit  of  the  Winds.  Go-ho-ne,  Winter.  An-da,  Day.  Se-oh, 
Night.  0-ga-nyo-da,  the  Rainbow.  He-no,  the  Thunderer.  Ga-o-no-uh, 
Canoe  (new  moon) 

When  in  the  late  autumn  the  Sun  "  walks  crooked,"  he  is  on  his 
way  to  the  south  sky  where  during  the  winter  solstice  he  rests, 
leaving  his  "  sleep  spirit  "  on  guard  during  his  absence. 

Previous  to  his  departure  he  smokes  the  ah-so-qua-ta  (peace 
pipe)  to  veil  the  earth  as  he  councils  with  the  Great  Mother. 

Sun  talks  to  Earth 

"  Earth,  Great  Mother,  holding  your  children  close  to  your  breast, 
hear  my  power!     Listen. 
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The  da3's  of  my  glowing  are  passed.  I  glare  and  I  burn  and  1 
scorch  no  more.  I  am  lighting  my  fire  from  you  to  kindle  my 
ah-so-qua-ta,  the  pipe  of  my  sleep.  In  the  haze  of  my  Indian 
summer  I  wrap  you  to  silence  while  Ga-oh  holds  fast  on  your  pil- 
lowing hills  the  flock  of  his  jealous  clouds.  The  smoke  of  my 
ah-so-qua-ta  must  not  be  driven  back. 

Soon  I  will  travel  my  crooked  sky  trail.  I  huny.  I  have  heard 
the  swift  blast  of  Go-ho-ne's  voice,  and  am  flocking  the  fearing 
clouds  of  the  Ska-hai-we  closer  together  as  they  feather  the  stem 
of  my  ah-so-qua-ta. 

See!  Ga-oh  floats  gentle  winds  to  the  smoke  of  my  ah-so-qua-ta. 
The  north,  east,  south  and  west  must  smoke  my  peace  pipe.  I 
rule  the  sky!  I  summon  An-da,  and  she  watches  my  fields.  I 
call  Se-oh  and  she  sends  forth  her  stars  to  guard  my  dark  paths. 
When  He-no,  the  Thunderer,  pours  down  his  rain,  I  warn  as  I  paint 
my  0-ga-nyo-da  to  hang  on  the  falling  clouds,  and  He-no  hushes 
his  voice.  When  He-no  is  fiei'ce  and  hurls  his  fire  arrows  across 
m}^  path,  I  chase,  and  his  arrows  pale  in  ni}-  blaze. 

When  Ga-oh  walks  on  his  freezing  way,  my  watchers  hide  from 
his  howling  blasts  which  lurk  in  the  north.  When  I  dream  in  mv 
south  land,  Go-ho-ne  grows  strong,  but  the  feet  of  my  sky  herd 
are  speedy  and  free  as  the}'  race  with  the  winds ;  nor  can  the  winds 
twist  the  horns  of  ni}'  stars  with  their  fighting  breath  as  they  race, 
nor  darken  the  track  of  my  Moon  with  their  mists ;  my  Moon 
knows  my  power,  and  floats  her  ga-o-no-uh  on  my  sky  sea  as  her 
sign  when  she  sets  on  her  journey  anew. 

Earth,  Great  Mother,  listen  and  hear  my  power! 

Now  5'our  broad  waters  grow  ugly  and  strong,  roaming  and 
fighting  Ga-oh.  Fear  not.  I  look  down  into  the  dark  where  their 
monsters  rage.  I  know  the  secrets  of  their  deep  places  where 
Darkness  is  chained  and  will  send  it  my  light,  as  I  go  for  a  time 
to  my  sleep  where  gentler  w^aters  obey  when  my  glow  cradles  on 
their  waves. 

Ga-oh  will  strike  down  your  battling  seas.  When  they  rise  and 
fight,  he  will  hurl  back  their  quarreling  mountains.  Ga-oh  is  mighty 
and  will  unlock  his  tempests  when  He-no  lets  loose  his  Thunderers 
to  lash  down  the  seas. 

Great  Mother,  listen,  I  speak!  Your  stately  mountains  are 
watching  my  ah-so-qua-ta.  Look  at  its  smoke  as  Ga-oh  craftih' 
wafts  it  through  shades  where  soft  breezes  creep  in  their  hurried 
flight,  for  Ga-oh  is  whispering  frosts  in  his  wavering  breath! 

When  I  summon  An-da,  your  mountains  grow  glad  and  red  with 
my  light  as  I  crown  them  anew  with  plumes  of  ni}-  glow.       Your 
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mountains  are  proud,  and  push  through  the  clouds  to  welcome  me 
as  I  blaze  the  east  and  the  west  and  the  north  and  the  south ! 

Great  Mother,  behold  your  valleys,  the  paths  of  your  guarding 
hills !  The  smoke  of  my  ah-so-qua-ta  is  searching  them  far  where 
swift  rivers  run  and  lakes  hide  down.  As  the  winds  warn,  the 
trees  bend  low  and  loosen  their  leaves  to  soften  the  bed  for  the 
winter  snow;  and  the  leaves  fall  fast.  Mother  Earth,  red  with  your 
blood  in  their  dying  breath,  and  gold  with  my  parting  touch! 

The  trails  of  your  valleys  reach  vast  and  long  where  your  great 
rivers  meet,  and  your  willing  breast  flows  and  nurses  its  young. 
Great  Mother,  hug  close  your  valleys  while  yet  the  smoke  of  my 
ah-so-qua-ta  shields !  Your  deep-dwelling  lakes  are  pale  shadowed 
and  dim  in  the  hiding  haze  of  my  ah-so-qua-ta  as  it  loses  its  way 
in  their  chasing  waves;  and  over  your  face  the  mist  falls  low  as 
Go-ho-ne  is  capturing  my  glow  for  his  ic}^  veil  that  will  cover  you 
down  from  my  peering  skv. 

Great  Mother,  listen!  The  smoke  of  my  ah-so-qua-ta  drifts, 
my  sleep  spirit  waits  for  its  winter  dream,  and  I  speed  as  I  go  to 
the  land  of  my  rest.  I  hear  the  voice  of  Go-ho-ne,  it  is  hindering 
and  slow  as  it  weaves  your  blanket  of  feathery  snows.  Shrink 
you  strong  from  the  stealing  cold  that  chills  your  breast  where 
your  streams  have  fed. 

Your  veins  will  grow  little  and  race  no  more,  and  your  heart  will 
hush  slow  when  you  turn  from  my  gaze  to  the  dark  where  your 
echoes  hide.  Their  voices  are  stilled,  they  search  no  more  for  my 
Summer  Day.  Her  feet  are  fastened  with  Ga-oh's  thongs  that  bind 
her  from  the  torturing  winds.      Ga-oh  is  kind. 

Your  mountains  will  wake  when  I  come  again,  your  mountains 
will  wake,  your  rivers  run  fast,  and  lakes  cradle  low.  Go-ho-ne 
will  flee,  I  will  burn  his  thongs.  Your  heart  will  hear  my  calling 
voice-  Your  seeds  will  climb  to  my  waiting  glow,  and  your  breast 
flow  swift  to  nourish  your  young. 

Great  Mother,  listen!  I  am  A-deka-ga-gwaa,  the  Sun!  I  rule 
the  skies!  I  govern  An-da.  I  chase  Go-ho-ne.  I  frighten  the 
shriek  of  the  Thunderer's  voice  when  he  furrows  my  paths  with 
his  storms;  but  when  I  touch  the  wings  of  his  flying  clouds,  they 
fold  the  rains  fast  and  sift  dews  to  your  thirsting  vales.  I  scorch 
and  I  burn,  and  I  kill!  I  turn  my  face,  and  the  tempests  come. 
When  I  sleep  in  my  South,  Go-ho-ne  is  bold,  when  I  open  my  eyes, 
Go-ho-ne  flies,  and  He-no  grows  frightened  and  still! 

I  am  A-deka-ga-gwaa!  I  reign,  and  I  rule  all  your  lives!  My 
field  is  broad  where  swift  clouds  race,  and  chase,  and  climb,  and 
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curl,  and  fall  in  rains  to  3^our  rivers  and  streams.  My  shield  is 
vast,  and  covers  your  land  with  its  yellow  shine,  or  burns  it  brown 
with  my  hurrying  flame.  My  eyes  are  wide,  and  search  every- 
where. My  arrows  are  quick  when  I  dip  them  in  dews  that  nourish 
and  breathe.  My  army  is  strong,  when  I  sleep  it  watches  my 
fields.  When  I  come  again  my  warriors  will  battle  throughout 
the  skies;  Ga-oh  will  lock  his  fierce  winds;  He-no  will  soften  his 
voice;   Go-ho-ne  will  fly,  and  tempests  will  war  no  more! 

As  I  sleep  down  to  my  dreams,  the  paths  of  my  sky  land  slant 
crooked  and  small;  the  breath  of  m}^  ah-so-qua-ta  grows  slow, 
its  panting  fire  dies  black,  its  ashes  are  pale,  the  trails  grow  dark, 
and  my  sleep  spirit  watches  near! 

DEH-OH-NIOT^  THE  EVIL  SOUL  GATHERER 

Sky  color  is  the  Deh-oh-niot,  who  haunts  the  tall  tree  tops  and 
the  high  mountain  crests. 

With  the  face  of  a  wolf,  the  wings  of  a  vulture,  the  body  of  a 
panther  and  claws  like  a  hawk,  the  Deh-oh-niot  wanders  in  the 
"  pathway  of  spirits,"-  and  is  one  of  the  emissaries  Death^  sends  to 
the  earth  to  gather  souls. 

The  sick  fear  him,  the  dying  hear  him  clawing  at  the  door, 
where  he  whines  like  a  cat  if  the  spirit  is  departing,  or  barks  like 
a  wolf  if  it  is  not  ready  to  travel. 

Although  Deh-oh-niot  watches  for  his  victims,  and  knows  the 
death  path  which  leads  from  every  lodge  door,  there  are  other 
Invisibles,  guardians  of  the  departing  soul,  who  guide  it  to  its 
further  condition  where  it  may  assume  whatever  form  it  is  to 
inhabit  before  reaching  its  final  rest  place  in  the  Happy  Hunting 
Ground. 

When  watching  the  lodge  of  the  dying,  there  is  a  continual 
struggle  between  Deh-oh-niot  and  these  Invisibles. 

By  the  law  of  Death,  before  whom  all  departing  spirits  must 
pass  on  their  journey,   Deh-oh-niot  can  seize  only  the  evil  of  a 

1  This  is  a  variation  from  the  writer's  version  of  the  myth  which  makes  Ga-sho-dee'to,  not 
De'-on-iot,  the  Soul  Gatherer.  Rather  is  he  the  herald  of  disaster.  An  extract  from  my 
manuscript  notes  may  be  of  service  in  giving  an  idea  of  the  myth.  "  And  did  no  warning 
sign  appear  ?  "  asked  Ohoosta.  "  Yes,  but  we  did  not  know  it  was  an  omen  until  too  late. 
Then  we  remembered  a  blue  (sky  colored)  panther  floating  high  over  the  trees.  He  had 
no  face  but  from  his  tail  shot  flames  of  fire."  (A  comet).  "  So  now  then  you  will  remember 
to  offer  (throw)  tobacco  upon  a  fire,"  said  Ohoosta.  "  Tobacco  incense  is  a  sign  that  death 
and  trouble  are  not  wanted  and  when  he  has  breathed  it  Ga-sho-dee'to  will  go  away  and 
turn  aside  the  danger." 

2  The  milk   way 

'  Son-do-wek'-o-wa  is  the  angel  of  death. 
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spirit  which  enters  his  domain,  and  even  then  it  may  escape  him 
if,  in  its  earth  existence,  good  has  predominated.  Yet,  should 
Deh-oh-niot  be  able  to  capture  but  a  small  portion  of  a  soul,  he  may 
convey  it  to  Death,  and  be  rewarded  for  his  service. 

If  the  evil  of  a  spirit  had  been  overpowering  while  it  dwelt  on  the 
earth,  and  but  a  fragment  of  good  remained  with  it,  even  then  it 
might  be  strong  enough  to  escape  while  Deh-oh-niot,  with  his 
pantherlike  tail  lashing  wide  and  trailing  fire  in  his  path,  is  carrying 
it  across  the  skies. 

If,  in  a  fierce  struggle,  the  spirit  should  gain  its  freedom,  Deh- 
oh-niot  will  have  revenge  by  transforming  it  into  a  "  fire  stone," 
and  throwing  it  down  to  the  earth  where  it  may  be  eternally  im- 
prisoned. 

Were  Deh-oh-niot  any  other  than  sky  color,  there  might  be 
escape  from  his  power ;  but  he  can  sit  on  a  tree  where  its  top  blends 
with  the  sky,  and  there  no  one  can  see  him.  When  he  rests  on  a 
mountain  crag,  he  outlines  its  high  reaching,  as  if  the  sky  were 
"  bunching  down  "  in  repose. 

His  death  cry  may  be  mistaken  for  the  mewing  of  the  house 
cat,  or  the  bark  of  a  dog  at  the  door,  for  only  the  dying  can  dis- 
tinguish between  the  voices.  Therefore,  Deh-oh-niot  is  the  dread  of 
each  lodge,  where  he  may  at  any  time  enter  when  Death  sends  him 
to  gather  souls. 

To  hear  the  voice  of  Deh-oh-niot  is  an  evil  omen,  and  some  dire 
calamity  will  follow  those  who  have  listened  to  it.  If  Deh-oh-niot 
appears  to  a  person  who  is  not  ill,  his  death  will  soon  follow. 

While  Deh-oh-niot  is  possessed  of  the  ferocity  of  the  wolf,  the 
stealthiness  of  the  panther,  the  rapaciousness  of  the  vulture  and 
the  claw  weapons  of  the  hawk;  all  these  are  necessary  in  his  task  of 
gathering  evil  spirits  for  Death. 

When  a  "  fire  stone  "  (meteor)  flames  through  the  sky,  "  Deh- 
oh-niot  is  gathering  souls"  ;  and  should  it  fall  to  the  earth,  "  Deh- 
oh-niot  has  pushed  a  soul  from  its  trail." 

When  a  comet  appears  in  the  heavens,  Deh-oh-niot  is  spreading 
his  tail. 
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OD-JE-SO  DAH  AND  JI-HEN-YAH,    THE    DANCING    STARS    AND    THE 

SKY  WITCHES 

An  Indian  hunter  was  teaching  his  eleven  sons*  the  secrets  of  the 
forest,  and  had  led  them  into  its  innermost  density  where  game 
strode  unafraid  in  its  stillness.  He  had  taught  them  the  hunter's 
step,  which  must  fall  light  as  the  leaf  that  drops  from  its  branch, 
and  had  shown  them  the  haunts  and  the  foot  signs  of  all  the  animals, 
and  on  the  morrow  would  find  for  them  the  deep  pools  where  the 
fish  shoaled  in  secret  or  hid  from  the  sunshine;  and  as  night  had 
shadowed  the  forest  in  its  darkness,  the  hunter  and  his  sons  lay 
down  to  rest. 

As  they  slept,  soft  singing  voices  floated  through  the  still  trees, 
nearer  and  nearer  approaching  till  they  awakened  Hai-no-nis, 
the  eldest  of  the  eleven  brothers.  Charmed  by  the  weird  chanting, 
he  aroused  his  brothers  to  listen  to  the  sorcerous  song,  and  they 
followed  as  it  led  through  bewildering  paths  to  a  large  tree  where 
under  its  branches  a  great  circle  widened  its  moon  shadows.  For  a 
time  the  voices  ceased,  but  as  the  brothers  waited,  the  song  was 
resumed  in  a  quicker  strain  that  tuned  them  to  swift  dancing  till 
in  the  frenzy  of  its  measure,  they  could  not  cease.  They  implored 
the  Night  Wind  to  guide  them  back  to  their  father,  but  it  passed 
heedlessly  by,  and  the  voices  led  the  brothers  still  further  as, 
delirious  with  motion,  they  danced  onward  and  upward  till  they 
had  left  the  earth  far  beneath  in  their  skyward  flight. 

Day  after  day  the  brothers  danced,  and  day  after  day  the  troubled 
Sun  glanced  after  them  but  could  not  reach  them.  Night  after 
night  the  stars  grew  dizzy  as  the  dancers  swirled  round  the  sky, 
when  Hai-no-nis  disappeared  and  the  song-voices  fainted  far  away. 

Yet  the  dancers  could  not  rest,  and  the  pitying  Moon,  thinking  to 
quiet  them,  left  her  path  and  led  them  to  her  procession  of  stars 
which  was  marching  across  the  night  sky.  But  their  ceaseless 
dancing  set  the  stars  whirling  till  the  Moon,  frightened  at  the  con- 
fusion, transformed  them  to  a  group  of  fixed  stars  and  assigned 

1  Another  version  states  that  the  dancing  party  consisted  of  eleven  young  men  and  boys, 
the  oldest  of  which  was  chosen  the  chief.  They  were  training  for  battles  which  the  future 
should  bring  jnd  requested  the  parents  to  furnish  them  food  to  eat  during  their  period  of 
training.  The  request  was  refused  several  times.  The  chief  kept  up  their  spirits  by  singing 
and  beating  the  water  drum  whose  ringing  rhythm  charmed  their  feet  to  the  war  dance. 
Their  spirits  were  high  when  they  finished  their  dance  and  they  again  implored  their  several 
parents  for  food.  The  chief  was  angry  when  it  was  refused,  and  grasping  the  wet  drum 
again  said  :  "  We  will  dance  ourselves  away  from  earth  and  leave  it  forever."  He  sang  the 
Ji'-ha-ya  (the  witch)  song  and  roused  the  dancers  to  high  enthusiasm,  bade  them  dance 
and  look  upward  and  listen  to  no  plea  that  might  be  wailed  up  through  the  trees.  Thus 
they  danced  up  to  the  sky,  all  unheeding  of  the  cries  of  terror  and  distress  from  below,  save 
one  who  looked  down  and  fell. 
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them  the  charge  of  the  New  Year  of  the  red  man,  commanding  that 
forevermore  they  must  dance  over  the  council  house  during  the  ten 
days  of  his  New  Year's  feast. 

When  Hai-no-nis  left  his  brothers  he  followed  the  voices,  and 
discovering  them  to  be  the  Ji-hen-yah  (Sky  Witches),  promised 
that  if  they  would  not  further  torment  his  brothers,  they  should 
dance  forever  in  their  honor. 

And  so  the  brothers  '  continue  to  dance,  ever  obeying  the  Moon, 
which  sometimes  sends  them  to  return  wandering  stars  that  may 
have  lost  their  way  in  the  darkness. 

These  Sky  Witches  frequently  descend  to  the  earth  in  the  dark- 
ness in  search  of  victims  for  their  sky  feasts  which  they  are  ever 
celebrating. 


In  the  astronomical  lore  of  the  paleface,  this  celestial  group  of 
dancing  brothers  is  known  as  the  Pleiades,  the  brilliant  constella- 
tion in  the  neck  of  Taurus.  The  feast  of  the  New  Year,  as  with  all 
others  of  the  Iroquois,  is  regulated  by  the  Moon. 

0-SO-AH,  THE  TALL  PINE,  SPEAKS 

The  spirit  of  the  pine  -  was  once  a  brave  war  chief  who  led  his 
warriors  to  victory  till  captured  by  his  enemies  and  burned  at 
the  stake. 

In  the  metempsychosis  of  the  Iroquois,  the  liberated  spirit 
of  the  chief  entered  the  pine,  where  it  will  remain  forever  the 
forest  guide  of  the  Indian  people.  It  is  a  fact  that  the  two  topmost 
branches  of  the  pine  point  to  the  east  and  the  west,  thus  furnishing 
a  compass  for  the  red  man  when  lost  in  the  woods.  These  branches 
also  symbolize  the  "  deer  horns,"  the  insignia  that  ranks  a  chief. 

1  Only  seven  of  the  brothers  are  now  commonly  visible  because  some  are  very  small  and 
dance  behind  the  rest.      On  very  clear  nights  those  with  good  eyes  can  see  the  others. 

2  The  myth  setting  forth  the  origin  of  the  pine  is  a  part  of  the  Pleiades  (Dancing  Stars) 
myth,  though  of  a  version  a  little  different  in  some  parts  from  the  one  recorded  by  Mrs 
Converse.  The  legend  relates  that  the  chief  of  the  skyward  dancing  party  hearing  the  cries 
of  his  mother  looked  down.  His  act  was  a  fatal  one  for  he  immediately  fell  like  a  stone 
into  soft  clay,  for  when  he  struck  the  earth  he  entered  it  and  disappeared.  .  The  mother 
mourned  and  watched  over  his  grave  spot  for  a  year  and  when  springtime  came  again  she 
saw  a  tiny  green  shoot  springing  above  the  sod.  When  the  years  passed  by,  it  became  a 
lofty  evergreen  tree  and  the  people  called  it  O'-so'-a  (ge-i).  It  was  the  first  of  its  kind  and 
the  soul  and  blood  and  body  of  the  chief  were  in  it.  This  the  people  knew  for  they  heard 
it  sighing  and  moaning  to  its  mates  in  the  heavens  at  night.  A  thoughtless  warrior  slashed 
its  bark  with  his  knife  and  red  blood  poured  out,  and  it  was  human  blood.  "After  many 
years,"  says  the  story-teller,  "  the  feathers  that  dropped  from  the  wide  branches  sprang 
up  into  the  pine  trees  and  these  have  thick  sticky  blood,  but  it  is  good  for  many  things, 
canoes,  ropes  and  medicines.      So  it's  a  good  thing  he  looked  down." 
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And  the  Tall  Pine  said:  "  Once  I  walked  the  earth  a  warrior 
chief,  and  in  my  quiver  was  death.  My  arrows  cried  shrill  and  strong 
on  their  journeys  to  kill.  They  were  feathered  for  blood.  They 
were  plunged  with  the  poison  that  slays.  They  were  winged  to  the 
winds  that  found  the  way  in  their  swift  death  flight,  and  they 
never  came  back  to  me ! 

I  was  strong  and  bold,  and  hated  ni}'  foe.  I  was  stealthy,  and 
haughty,  and  strode  like  the  stag  on  my  path.  To  my  listening  ear 
the  death  moan  was  soft  as  the  call  of  the  doe. 

When  I  hunted  my  foe  my  footfall  was  still  as  the  feather  that 
drops  from  the  flying  bird,  and  the  earth  knew  no  sign  of  the 
moccasin  track. 

Like  a  wolf  I  scented  the  blood  of  my  foe  and  his  heart  that 
dripped  sweet  as  the  sunrise  dew,  and  I  followed  him  swift  in  my 
hungry  hunt. 

No  coward  was  I  to  skulk  in  my  path.  I  counted  my  deaths  as 
the  great  eagle  numbers  his  feathers  to  the  morning  sun.  My 
heart  grew  bigger  with  hate  in  its  thirst  for  blood  when  my  brave 
warriors  followed  wherever  I  led,  winding  in  trails  as  the  gliding 
snake  bends,  or  straight  as  the  way  to  the  sky. 

I  was  vengeful  and  fleet,  when  captured  for  death,  and  walked 
through  the  dead  my  arrows  had  left  and  scorned  their  weak 
stillness  and  cowardly  sleep. 

I  knew  no  pain  of  the  torture  brand,  I  sang  to  its  flame  my  fore- 
father's song  as  I  welcomed  the  fire  and  red  death  with  scorn,  and 
the  sun  glared  glad  as  it  looked  down  on  me. 

I  knew  no  bruise  as  the  blood  ran  down  to  the  waiting  earth, 
I  knew  no  sting  when  my  quivering  flesh  curled  in  the  blaze  and 
the  thongs  shrunk  deep  to  my  blackening  bones,  for  my  spirit  was 
strong  and  dared  my  doom  that  the  foe  had  said. 

My  spirit  was  strong,  and  could  not  die.  It  led  my  blood  on 
its  wasting  way  and  nourished  its  flow  as  my  veins  throbbed  fast 
for  the  seeding  roots  of  my  branches  that  boast. 

My  spirit  was  strong  and  guided  each  branch  to  the  sun  and 
winds  as  it  lifted  my  tower  higher  and  higher,  and  knotted  my 
tents  where  wandering  snows  and  the  flying  light  of  the  summer 
sun  halts  and  hides. 

And  my  spirit  said  when  it  builded  me:  '  I  will  make  you  tall, 
and  forever  the  tower  and  guide  of  your  forest  kin.  On  your  top- 
most reach  I  will  hang  the  horns  that  as  warrior  you  wore,  and  I 
will  set  them  high.  When  the  sun  sleeps  and  clouds  blanket  low, 
the  kin  of  your  forest  will  know  where  the  east  trail  winds  and  the 
west  trail  guides.' 
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And  my  spirit  said  as  it  builded  me:  '  You  were  fearless  and 
brave  in  your  warrior  life,  and  I  will  spread  your  arms  broad 
against  foes.  Your  swift  running  blood  will  never  pale  and  creep 
to  your  feet.  Grow  strong,  and  tall  as  the  forest  guide.  Grow 
strong,  and  high — the  sky  is  not  far  ! '  " 

And  the  Speaking  Pine  said:  "  My  spirit  has  builded,  and  I 
watch  the  sky.  When  strong  tempests  battle,  I  war  with  their 
rage  as,  in  their  moaning,  voices  return  from  my  dead,  and,  as  of 
old,  I  toss  them  back  to  the  killing  winds. 

When  the  soughing  breeze  passes  my  strong  watchtower,  a  life 
stirs  in  me  that  is  gentle  and  kind  as  the  mother  bird  brooding  her 
young,  and  I  open  my  arms  wide  to  the  singing  wind  that  tunes 
me  to  dreams. 

Thus  forever  I  watch  as  my  horns  lift  to  the  touch  of  the  morning 
sun  and  flvish  to  its  west  fire  glow. 

I  am  the  Pine!  the  guide  of  my  forest  kin  I  I  rock  the  sunlights 
to  drowse  in  my  arms  as  the  winds  waft  my  fragance  afar.  In  my 
silence  the  night  shadows  dream  of  the  day  as  I  tower  strong  and 
high  and  reach  to  the  sky! ' 


GA-DO-WAAS,  HIS  STAR  BELT,  THE  MILKY  WAY 

Ga-do-waas  dwells  in  the  top  sky,  and  with  his  four  eyes  watches 
every  corner  of  the  earth. 

At  one  time,  Ga-do-waas  was  an  earth  dweller  and  a  hunter, 
but  becatise  of  his  presuming  to  celestial  power  and  destroying  all 
the  game,  he  was  transferred  to  the  heavens,  and  watches  the  gate 
through  which  each  soul  passes  to  immortahty. 

When  Ga-do-waas  assumed  his  dut}^  as  soul  watcher,  he  removed 
his  hunting  belt,  w^hich  possessed  the  charm  of  enticing  game,  and 
decorating  it  with  stars,  cast  it  into  space,  where  it  spans  the  entire 
heavens  and  illuminates  each  path^  to  which  he  guides  a  soul. 

So  luminous  is  this  path  that  its  blended  light  reaches  down  to 
the  earth  and  divides  its  rays,  stationing  one  at  each  lodge  where 
a  human  is  dying,  that  the  departing  soul  may  not  lose  its  way  as 
it  leaves  the  dead. 

No  human  has  seen  these  rays,  they  are  visible  only  to  the  soul. 
The  south  wind  accompanies  the  soul  till  it  reaches  the  gate  where 
Ga-do-waas  watches,  and  as  it  passes  the  portal  of  this  journey 


'  The  religious  philosophy  of  the  Iroquois  teaches  that  each  soul  has  its  individual  path 
leading  from  the  soul  house,  the  body,  to  the  great  sky  road,  the  Milky  Way.  The  good 
sky  path  is  called  Ga-o-ya"-de  he-io-o'-dio'  and  the  evil  soul's  road,  o-a'-gwent. 
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place,  he  reaches  into  space  and  grasps  a  star  which  he  fastens  in 
the  belt,  thereby  to  guide  the  soul  on  its  journey. 

When  the  soul  has  crossed  the  entire  heavens,  Ga-do-waas  re- 
moves the  star  from  his  belt,  and  returns  it  to  its  appointed  place 
in  space. 

Though  each  soul  may  pass  through  various  transmigrations 
before  it  departs  from  its  lower  existence,  it  can  not  enter  the 
Happy  Hunting  Ground'  till  it  has  crossed  the  star  belt  of  Ga-do- 
waas,  therefore,  the  Milky  Way,-  to  the  Indian,  is  a  procession  of 
stars,  each  guiding  a  soul.  If  there  is  a  confusion  in  this  proces- 
sion, it  is  because  some  soul  is  disturbed  and  out  of  the  path;  but 
the  star,  which  never  loses  its  way,  will  search  for  it  and  return  it 
to  its  course. 

NYA-GWA-IH,  THE  CELESTIAL  BEAR 

The  Iroquois  had  been  disturbed  by  the  ravages  of  an  enormous 
bear  which  was  devouring  their  winter  game. 

Numbers  of  the  hunters  had  banded  together  and  plodded 
through  all  the  forests  in  search  of  it,  but  to  no  a^•ail.  At  times  it 
would  near  for  a  moment  but  to  distance  their  arrows  in  a  most 
mysterious  way,  and  the  blinding  snow  would  fall  fast  and  thick 
as  if  to  cover  its  track. 

In  the  darkness  it  frequently  prowled  near  the  villages,  when 
the  terrified  people  would  hide  from  its  roaring  voice,  and  a  deep 
snowfall  alwa^^s  followed  these  visitations;  and  baffling  all  their 
plans  for  its  death,  the  nya-gwa-ih  continued  his  ravage  of  plunder. 

The  winter  was  fierce  in  its  cold  blasts,  and  the  snows  had  drifted 
mountains  high  in  the  forest;  the  trails  were  lost;  the  deer  were 
vanishing,  and  their  haunts  were  strewn  with  their  bones  which 
the  n^^a-gwa-ih  had  left  behind  him,  when  one  night  each  of  three 
brothers^  dreamed  he  had  found  the  bear,  and  deeply  impressed  by 
the  remarkable  coincidence  on  the  following  morning  they  silently 
left  the  village  and  started  on  their  secret  hunt,  accompanied  by 
their  faithful  dog,  Ji-yeh,  whose  keen  nose  ridged  the  snow  down  to 
the  trail. 

'  The  term  Happy  Hunting  Ground  is  not  strictly  Iroquoian.  The  modem  believers  in 
the  Gaiwiu  term  their  heaven,  "  the  Land  of  the  Creator."  It  is  described,  however,  as  a 
place  where  Indians  will  enjoy  again  the  things  which  a  red  man  most  loves.  Should  be 
"  Place  of  the  Maker.'       Sometimes  the  world  of  spirits  is   called   ga-o-ya"-ge.  Sky  Place. 

-  Handsome  Lake  described  very  vividly  in  the  Gaiwiu  his  experience  on  the  road  of 
souls,  the  Milky  Way,  and  said  that  most  of  the  tracks  that  he  saw  in  the  road  were  those 
of  children.  Going  further  and  looking  at  the  downward  fork  he  saw  the  footprints  of 
adults  only.     The  Milky  Way  is  called  dja-swen'-do'. 

'The  three  brothers  were  named  as  follows:  the  oldest  Tug-a-wa-ne';  the  next  younger, 
Ha-da-wa'-sa-no  or  Ho-we-ta-ho'  and  the  youngest,  Hos'-to'.  The  youngest  was  a  quiet, 
bashful  fellow,  the  next  older  given  to  much  speaking  while  the  oldest  was  a  great  braggart. 
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In  their  pursuing  one  day  they  saw  the  bear.  It  had  pushed 
under  a  snow  bank,  and  was  ravenously  devouring  a  deer.  So 
certain  were  they  of  its  capture,  that  they  cut  down  a  small  pine 
and  made  ready  the  fire  for  cooking  it,  but  when  they  resumed 
their  hunt,  the  bear  had  vanished,  and  there  was  no  trail  of  it  in 
the  swift  falling  snow  which  had  covered  its  track;  and  chagrined 
that  they  had  been  so  near  and  had  failed,  they  decided  not  to 
stop  again  till  they  had  captured  it. 

Having  thus  determined,  they  bundled  the  fire  brush  on  the 
shoulders  of  one  of  the  brothers,^  and  to  their  belts  tied  their  strong 
bags  of  o-na-oh,^  the  roasted  corn  flour  which  would  sustain  them 
whi  e  they  were  running,  and  again  set  out  on  the  chase. 

At  night  they  slept  not ;  during  the  day  they  rested  not ;  for  the 
elusive  shadow  of  the  rapid  running  bear  could  be  seen  on  the 
snow  hills  as  they  ran  to  the  north  sky. 

As  if  avenging,  the  freezing  winds  pursued  them,  the  ice  weighted 
down  their  moccasins,  and  the  pitiless  snows  drifted  near  to  the 
skies;  but  impelled  by  their  dream,  the  intrepid  hunters  faltered 
not  until  they  had  reached  the  end  of  the  flat  earth  where  it  edges 
close  to  the  north  sky.  Then  the  shadow  of  the  bear  disappeared, 
and  the  distant  paths  seemed  enveloped  in  a  vaporous  mist  like  a 
hiding  cloud  that  floats  over  the  water. 

Yet  the  tireless  hunters  would  not  rest,  but  climbed  higher  and 
higher  and  farther  away  from  the  earth,  when  again  they  saw  the 
bear,  %vho  was  now  slow  in  its  path,  yet  mighty  as  it  pushed  the 
white  clouds  before  it,  weaving  an  invisible  net  which  it  cast  over 
the  skies  and  crawled  under  to  rest.^ 

Astray  in  the  strange  place,  the  untiring  hunters,  who  knew  not 
fatigue  nor  hunger,  rejoiced  when  they  came  near  the  bear  to  find 
him  sleeping.  "  We  will  not  lose  it  now,*  and  will  carry  it  back  to 
our  people,"  was  their  victorious  cry. 

1  Hos'-to',  the  youngest,  bore  the  fagots  and  Ho-we-ta-ho',  the  next  older,  carried  the  kettle 
in  which  to  cook  the  bear. 

2  O-na'-o'  means  com.  The  parched  corn  cake  is  called  o-na'-so'-kwa  by  the  Senecas 
and  o-na-gwitz-ora  by  the  Mohawks.  It  was  made  by  roasting  dry  shelled  com  on  a  flat 
stone  and  afterward  beating  it  to  a  meal  in  a  mortar.  The  flour  was  mixed  with  maple 
sugar,  wet,  pressed  into  cakes  and  dried.  Dried  chokecherries  were  sometimes  pulverized 
and  added.     This  food  must  be  eaten  sparingly  and  with  plenty  of  water  to  prevent  cramps. 

'  The  net  in  my  version  is  a  cave  and  is  the  constellation  of  Corona  borealis. 

*  The  older  brother  is  the  actual  hunter,  his  next  younger  brother  carries  the  kettle  in 
which  to  cook  the  bear  while  the  youngest  bears  the  fagots  for  the  fire.  The  boastful  older 
brother  fell  behind  in  the  chase  and  the  youngest  passing  by  his  next  older  brother  hurried 
on  and  killed  the  bear  with  his  chunks  of  fire  wood.  The  blood  dripped  down  and  turned 
the  maple  leaves  red  while  the  fat,  melted  to  oil  in  the  heat  of  the  chase,  dripped  down  and 
turned  others  yellow.  The  bear  miraculously  revives  before  the  fire  is  kindled  and  the 
pursuit  goes  on  again. 
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The  listening  bear  slowly  opened  its  sleep}'  e3'es,  and  rising  in 
its  giant  hight,  lifted  the  net  with  its  huge  paws  and,  dragging  the 
hunters  under  it,  drove  them  far  away  to  roam  the  broad  skies 
forever!  And  the  hunters  and  their  faithful  dog,  Ji-yeh,  unknow- 
ing their  imprisonment  under  the  invisible  net,  are  ceaselessly 
following  the  snow  bear,  who  ever  eludes  them.' 


In  Ursa  Major,-  the  Iroquois  find  these  three  hunters,  one  with 
the  brush  upon  his  back,  and  close  following  they  trace  the  faithful 
dog,  Ji-yeh. 

'  The  stars  outlining  the  bowl  of  the  "  dipper  "  represent  the  bear  and  the  handle  stars 
are  the  hunters. 

2  The  myth  of  the  celestial  bear  chase  is  one  of  the  most  widely  distributed  in  America. 
That  the  Ursa  Major  of  the  white  man's  astronomical  lore  should  be  the  same  thing  in  the 
Indian's  seems  remarkable  at  first,  and  yet,  when  the  elements  which  suggested  the  com- 
ponent ideas  of  the  myth  are  examined  it  will  be  found  that  to  human  minds  in  the  same 
cultural  stage,  though  separated  by  space  and  time,  the  same  factors  suggest  the  same 
ideas  or  combination  of  ideas.  That  the  idea  of  things  should  be  similar,  therefore,  does 
not  seem  so  strange. 

The  story  of  the  bear  constellation  as  related  by  the  Indians  is  Precolumbian  without 
a  shadow  of  doubt.  The  earliest  explorers  and  missionaries  heard  the  myth  from  the  Point 
Barrow  Eskimos  and  from  the  Zuni  Pueblo  dwellers  of  Arizona,  from  the  Sioux  of  the 
Dakotas,  from  the  Micmacs  of  Nova  Scotia,  and  from  the  Siwash  tribes  of  California.  Still 
it  may  be  objected  that  the  myth  was  of  recent  introduction,  but  if  it  were,  its  details  would 
not  have  presented  so  much  of  a  variation  but  rather  have  conformed  to  the  myth  supposed 
to  have  been  derived  from   European  sources. 

The  suggesting  factors  which  gave  origin  to  the  idea  of  the  bear  as  associated  with  the 
constellation  deserve  some  consideration  here.  The  North  American  Indians,  in  common 
with  other  primitive  people,  were  deeply  iinpressed  with  all  the  phenomena  of  nature  and 
curious  regarding  their  cause.  Any  similarity  between  the  known  and  the  unknown  was 
noted  and  where  several  real  or  symbolical  similarities  were  observed,  the  unknown  was 
compared  to,  symbolized  by  and  named  from  the  known.  Real  or  pretended  similarities 
were  adduced  both  from  actual  knowledge  and  experience  and  from  preexisting  myths. 
The  primitive  mind  drew  no  dividing  line  between  the  real  and  unreal,  between  ideas  derived 
from  objective  and  subjective  sources.  One  supplemented  the  other  in  his  store  of  data. 
Each  element  formed  material  for  his  premises  and  he  regarded  his  conclusions  sound. 
A  myth  once  evolved  was  the  precedent  upon  which  other  and  more  elaborate  myths  of 
other  things  might  be  built.  If  we  knew  what  the  primordial  myth  of  any  people  was  we 
might  be  able  to  trace  step  by  step  the  history  and  evolution  of  myths.  But  then  we  should 
also  be  compelled  to  ask  what  ideas  suggested  that  myth  and  at  length  we  should  be  reduced 
to  an  analytical  study  of  the  evolution  of  ideas.  We  can  not  do  this  in  a  footnote  and, 
therefore,  we  can  not  clear  every  question  which  may  arise  regarding  a  myth. 

The  bear  constellation  is  one  of  the  most  prominent  in  the  heavens  and  must  have  early 
attracted  the  attention  of  leaders  who  probably  thought  somewhat  as  follows: 

The  four  stars  (which  compDss  the  "dipper"  bowl)  suggest  the  four  tracks  or  feat  of  an 
animal.  What  animal? .  .  .  The  den  (,Corona  borealis)  suggests  a  cave  in  the  rocks.  What 
mysterious  animal  is  it  that  never  dies  (disappears),  and  though  it  may  turn  on  its  back 
(become  inverted  like  the  constellation  in  late  autumn  and  winter)  to  sleep,  yet  returns 
living  again?  And  who  are  the  stars,  ths  seven  stars  that  follow  the  beast,  four  to  b3Coine 
lost  and  three  ever  in  sight?  Surely  soirn  magical  animal  this  is,  it  mast  b3  a  bear  (re- 
garded by  the  Indians  as  a  most  wise  and  mysteriously  magical  animal).  Its  den  is  like 
a  bear's  den.  It  never  dies,  no,  a  bear  never  does  (from  natural  causes,  the  Indian 
thinks).    Yes,  it  is  a  bear.     The  seven  stars  are  the  pursuers,  the  three  always  visible  are 
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0-JE-A-NEH-DOH,  THE  SKY  ELK 

So-son-do-wah,  the  Hunter.      Ga-ji-son-da,  the  Star  Woman 

He  was  a  mighty  hunter,  the  So-son-do-wah  !  '■  The  sun  glanced 
at  the  forest  as  it  beamed  upon  the  earth  with  its  morning  light,  the 
forest  where  0-je-a-neh-doh,^  the  Sky  Elk,  stood  silent  as  a  shadow 
as  his  broad  antlers  brushed  back  the  branches  of  an  oak.  Ne-o-ga 
was  bewildered,  the  dazzling  sunbeams  confused  him.  He  had 
wandered  far  in  the  earth  forest  all  the  night.  0-je-a-neh-doh 
knew  not  the  sun,  the  sun  does  not  shine  on  the  elk  fields  of  the 
sky,  so  far  above  it,  whence  0-je-a-neh-doh  had  lingered  too  long 
to  return. 

So-son-do-wah,  who  knew  every  deer  track  in  the  forest  and 
had  watched  through  the  night  with  the  pride  of  a  hunter,  looked 
upon  0-je-a-neh-doh  with  awe.  In  all  the  forests  he  had  never 
seen  such  an  elk,  but  in  the  honor  of  his  hunter  heart  and  by  the 
law  of  his  religion,  he  must  give  all  game  a  chance  for  its  life. 
His  bent  bow  was  waiting,  his  aim  was  sure,  and  his  unerring 
arrow  ready  for  flight  when,  as  a  warning,  So-son-do-wah  shook  a 
small  sapling  and  it  whirred  like  a  partridge  taking  its  flight. 

Alert,  0-je-a-neh-doh  lifted  his  head  as  he  snufl^ed  the  air  and, 
with  a  bound,  sped  through  the  tangled  ways  of  the  hazy  shades 
as  So-son-do-wah  sent  his  swift  arrows  after  him. 

Up  the  rise  and  down  the  low  places,  across  streams,  now  speed- 
ing in  circles,  then  bounding  over  the  hollows,  0-je-a-neh-doh 
raced  and  So-son-do-wah  followed,  near  enough  to  see  his  arrows 
strike  only  to  fall  blunt  to  the  ground.  • 

Hour  after  hour  the  0-je-a-neh-doh  ran  on,  hour  after  hour 
So-son-do-wah  followed. 

The  noon  sent  its  sun  rays  straight  down  to  the  bushlands;  in 
his  mocking  flight  0-je-a-neh-doh  sped  on  and  So-son-do-wah 
followed.  Sunset  shaded  the  forest;  yet,  like  a  wild  winged  thing 
0-je-a-neh-doh  silently  fled  as  So-son-do-wah  followed.        Night 

the  hunters.  Do  they  slay  him?  Yes,  for  he  turns  over.  Now,  why  do  leaves  turn  red 
and  yellow  when  he  turns  over?  Because  his  blood  and  oil  spill  down.  Then  how  does 
he  come  to  life  again?  Ah,  his  spirit  hides  in  the  cave,  enters  a  new  body  and  starts 
out  again  in  the  spring.  So  this  is  the  reason  for  that  group  of  lights.  I  have  discovered 
what  they  are. 

A  very  slight  suggestion  may  start  and  give  direction  to  a  train  of  thought  that  results 
the  same  in  independent  minds.  Thus  undoubtedly  the  bear  constellation  myth  had  its 
origin.  The  reader  who  is  interested  in  the  bear  myth  is  directed  to  Salisbury  Hagar's 
masterful  essay  in  the  Journal  of  American  Folk  Lore,  volume  13,  page  92. 

1  So-son'-do-wah  means  Great  Night. 

*  The  name  is  usually  written  Jo-na6n-da'. 
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darkened  the  wood  paths,  and  the  speeding  O-je-a-neh-doh  seemed 
one  of  its  shadows;  still  the  light  footed  So-son-do-wah  followed. 
The  new  risen  inoon  looked  down  and  the  stars  faltered  forth  in 
the  red  west  trail  of  the  sun,  when  O-je-a-neh-doh  quickened  his 
race  and  leaped  up  the  white  headed  hills  of  the  sky ;  but  So-son-do- 
wah,  still  following,  caught  on  the  wing  of  a  swift  bird  of  the  night, 
which  hastened  its  flight  and  soared  to  the  farthermost  part  of  the 
sky  where  the  sun  wakes  up  for  the  earth;  yet  O-je-a-neh-doh, 
the  Sky  Elk,  more  fleet  in  his  own  free  fields,  ever  eluded  the  dumb 
arrows  which  sighed  from  So-son-do-wah 's  bow,  until  day  feathered 
the  sky  with  its  plumes  of  red  light,  when  the  night  bird  shook 
So-son-do-wah  from  its  wings  back  to  the  earth.  But  Dawn, 
pitjdng  the  sky  stranger,  rescued  him  as  he  was  falling,  and 
carrying  him  to  her  lodge  in  the  east  sky,  created  him  her  sentinel 
to  guard  its  door. 

One  other  duty  which  she  assigned  him  was  to  watch  from  the 
sk}^  higlits  the  earth  forest,  the  forest  where  the  sky  night  hunters 
follow  the  game.  And  these  hunters  often  escorted  So-son-do-wah 
back  to  the  earth,  to  guide  them  in  their  paths. 

In  his  travels  the  heart  of  So-son-do-wah  5^earned  back  to  the 
earth,  and  he  would  have  fled  from  the  hunters  but  he  could  not 
escape.  Once  when  Day  had  alread}^  hinted  her  coming,  So-son- 
do-wah  saw  a  beautiful  maiden  standing  by  a  low  river  where  she 
had  gone  in  search  of  water.  Swift  as  an  arrow  of  light  a  tender- 
ness quivered  within  his  heart  and,  forgetting  his  sky  life,  he 
gently  approached  her,  but  the  wary  hunters  drew  him  back  to 
the  lodge  of  Dawn.  There  the  heart  of  So-son-do-wah  moaned  in 
its  vigils.  He  could  not  forget  the  river  maiden,  and  frequenlty 
saw  her  face  in  the  river  mists  that  rose  to  the  sky. 

Although  a  celestial  prisoner  and  a  watcher  of  the  night,  Dawn 
had  endowed  him  with  dominion  to  enter  within  some  other  life 
during  the  day  when  he  could  revisit  the  earth,  and  one  spring 
morning,  So-son-do-wah,  who  in  his  love  for  the  maiden  had  deter- 
mined to  find  her,  entered  the  heart  of  a  bluebird  which  had  dipped 
its  wings  in  the  azure  hues  of  the  southern  sky. 

With  the  bird,  So-son-do-wah  followed  the  course  of  the  river, 
singing  "  ji-nya-ah,  ji-nya-ah,  ji-nya-ah,"  and  the  forests  echoed 
"  ji-nya-ah,  ji-nya-ah,  ji-nya-ah  "  until  the  maiden,  who  was 
standing  by  the  river,  heard  the  plaintive  song. 

"  It  is  the  bluebird,"  said  she,  "  spring  is  hereiy.  and  in  a  glad 
voice  she  too  called  "ji-nya-ah,  ji-nya-ah,  ji-nya-ah"  and  the 
bluebird  came  at  her  call  and  sat  on  her  shoulder  and  nestled  its 
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head  against  her  face  as  she  caressed  it.  Under  the  wing  of  the 
bird  the  heart  of  So-son-do-wah  throbbed  quick  with  love,  Init  the 
sun  was  near  and  he  must  return  to  the  sky.  Yet  as  the  bird  dis- 
appeared, the  mournful  cry  "  ji-nya-ah,  ji-nya-ah,  ji-nya-ah  " 
wafted  back  to   the  earth. 

Again  in  midsummer,  So-son-do-wah,  grown  restless,  borrowed 
the  body  of  a  blackbird  and  before  dawn  flew  through  the  wood- 
lands whistling  "  ga-go-ji,  ga-go-ji."  On  the  ash,  elm,  oak  and 
pine  he  rocked  in  the  branches,  whistling  ga-go-ji,  ga-go-ji,  and  he 
swung  on  the  vines  that  climb  through  the  forest,  whistling  ga-go- 
ji,  ga-go-ji  until  a  faint  echo  answered  far  down  the  riverside. 

There  flew  the  blackbird,  there  stood  the  maiden,  who  whispered 
"  ga-go-ji,  ga-go-ji,  the  blackbird  is  here!  fruits  are  ripening  and 
the  maize  grows  close  to  the  sun."  And  she  held  out  her  hand 
coaxing  the  bird  down  from  the  tree,  and  the  sun-red  hue  of  his 
shoulder  fringe  flushed  his  night -black  wings  as  he  flew  to  her  call. 

"  Ga-go-ji,"  she  crooned  as  she  stroked  his  soft  wings,  "  I  love 
you,  Ga-go-ji,  you  bring  the  sun  to  the  berries.  The  maize  knows 
your  voice  as  you  lift  from  its  fields."  And  close  to  her  lips  Ga-go-ji 
lifted  his  beak. 

"  It  is  I  !  "  So-son-do-wah  plaintively  sighed  from  the  heart  of  the 
bird,  but  the  maiden  heard  not,  and  Ga-go-ji  flew  back  to  a  forest 
tree  where  shadows  were  hiding. 

In  the  autumn  when  the  trees  shed  their  leaves  and  the  fur  of  the 
elk  grows  long,  So-son-do-wah  crept  into  the  heart  of  a  giant  night 
hawk  who  was  searching  the  rivers  for  prey.  Through  the  mists 
of  the  night  all  over  the  land,  he  called  "  gwa-diis,  gwa-diis,"  but 
the  still  air  held  the  echoless  cry.  Down  by  the  river  far  and  far, 
in  piteous  moans  he  called  "  gwa-diis,  gwa-diis  "  till  near  the  sun- 
rise, when  he  found  the  beautiful  maiden  sleeping  on  the  bank. 

"  She  is  here!  "  whispered  So-son-do-wah  from  the  heart  of  the 
hawk  as  it  swooped  down  and,  lifting  her  to  its  broad  wings,  bore 
her  to  the  skies,  and  all  the  rivers  heard  the  joyful  cry  of  "gwa-diis, 
gwa-diis"  as  it  wafted  down  with  the  dews. 

When  the  maiden  awoke.  Dawn,  who  was  standing  by  the  door 
of  her  lodge,  reproved  So-son-do-wah  for  remaining  so  long  on  the 
earth,  and  transformed  the  maiden  into  a  star.  As  punishment  to 
So-son-do-wah  for  deserting  his  watch  of  her  door,  she  invoked 
the  aid  of  her  warrior  attendants  who  seized  him  and  bound  his 
arms.  On  his  forehead  they  placed  the  new  star,  and  in  her  hand 
a  flaming  torch,  and  should  he  attempt  to  release  himself,  the 
torch  will  consume  him. 
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And  thus  he  remains  So-son-do-wah,  the  human  hunter,  who 
yet  yearns  for  the  star  which  has  never  known  him. 

After  the  disappearance  of  So-son-do-wah,  game  multipHed  in 
the  forests  and  the  deer  stalked  unafraid.  The  Sky  Elk,  who 
roams  restlessly  in  the  celestial  hunting  grounds,  frequently  visits 
the  earth  but  returns  before  sunlight. 


The  Iroquois  relate  that  the  Sun  lights  his  council  fire  by  the 
torch  of  the  Star  Woman  before  he  appears  above  the  horizon. 

This  Star  Woman  of  the  Iroquois,  who  precedes  the  sun  in  the 
east  sky,  is  the  morning  star^  of  the  paleface. 

0-NA-TAH  AND  THE  GA-GAAH,  SPIRIT  OF  THE  CORN,  AND  THE 

CROW 

Hah-gweh-di-311,  the  Good  Minded.  Hah-gweh-da-et-giih,  the  Bad 
Minded.      Ga-oh,  Spirit  of  the  Winds 

Ga-gaah,  the  Crow^ 

Among  the  birds  which  came  from  the  sun  land,  Ga-gaah  carried 
in  his  ear  a  grain  of  corn  which  Hah-gweh-di-yu  planted  above  the 
body  of  his  Mother  (the  earth),  and  it  became  the  first  grain,  the 
"life"  of  the  red  man.  By  this  birthright,  Ga-gaah,  claiming  his 
share,  hovers  above  the  fields,  guarding  the  young  roots  from  the 
foes  which  infest  them. 

0-na-tah,  Spirit  of  the  Corn 

0-na-tah,  Spirit  of  the  Corn,  and  patroness  of  the  fields,  brings 
the  planting  season  to  the  earth. 

0-na-tah,  chaste  in  her  virgin  beauty — the  sun  touches  her  dusky 
face  with  the  blush  of  the  morning,  and  her  eyes  grow  soft  as  the 
gleam  of  the  stars  that  floats  on  dark  streams.  Her  night-black 
hair  flares  to  the  breeze  like  the  wind-driven  cloud  that  unveils  the 
sun.  As  she  walks  the  air  draped  in  her  maize,  its  blossoms  plume 
to  the  sun,  and  its  fringing  tassels  play  with  the  rustling  leaves  in 
whispering  promises  to  the  waiting  fields.  Night  follows  her  dim 
way  with  the  dews,  and  Day  guides  the  beams  that  leap  from  the 
sun  to  her  path.  And  the  great  Mother  (earth)  loves  0-na-tah 
who  brings  to  her  children,  the  red  men,  their  life-giving^  grain. 

'  The  Iroquois  call  the  morning  star,  Gen-den'-wit-ha,  It  Brings  the  Day. 

2  The  crow  and  raven  are  among  the  most  magical  of  all  the  "medicine"  creatures. 
The  Iroquois  believed  that  the  crows  possessed  great  intelligence  and  sagacity  since  they 
"  hold  councils  and  have  chiefs."  The  spirits  of  the  crow  and  the  raven  figure  prominently 
in  the  rituals  of  the  Little  Waters  Society  and  the  Ih'-dos  Company. 

'  The  three  vegetables,  the  corn,  beans  and  squash  were  known  to  the  Onondagas  as 
tu-ne-ha-kwe  meaning  "  these  we  live  on,"  and  to  the  Senecas  as  Dio-he'-ko,  meaning  "  our 
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At  one  time,  0-na-tah  had  two  companions,  the  spirits  of  the 
bean  and  the  squash.  In  the  olden  time,  when  the  bean,  corn  and 
squash  were  planted  in  one  hill,  these  three  sister  plant  spirits,  the 
De-o-ha-ko  were  never  separated.  Each  was  clothed  in  the  plant 
which  she  guarded.  The  Spirit  of  the  Squash  was  crowned  with 
the  flaunting  gold  trumpet  blossoms  of  its  foliage,  and  the  Spirit  of 
the  Bean  was  arrayed  in  the  chnging  leaves  of  its  winding  vine,  its 
velvety  pods  swinging  to  the  summer  breeze. 

One  day  when  0-na-tah  had  wandered  astray  in  search  of  the 
lost  dews,  Hah-gweh-da-et-gah,  capturing  her,  sent  one  of  his 
monsters  to  bhght  her  fields,  and  the  Spirits  of  the  Squash  and  the 
Bean  fled  before  the  death  winds  which  pursued  them. 

Hah-gweh-da-et-gah  imprisoned  0-na-tah  in  his  darkness  under 
the  earth,  where  she  languished,  lamenting  her  lost  fields;  when  a 
searching  sun  ray  discovered  her  and  guided  her  back  to  her  lands. 

Bewaihng  the  desolation  of  the  bhght,  and  mourning  the  deser- 
tion of  her  sister  spirits  of  the  bean  and  the  squash,  0-na-tah  made 
a  vow  to  the  Sun  that  she  would  never  leave  her  fields  again ;  and 
now  she  holds  her  vigils  alone,  separated  from  her  sister  plants. 

If  her  fields  thirst,  she  can  not  leave  them  to  summon  the  dews. 
When  the  Flame  Spirit  of  the  Sun  burns  the  maize,  0-na-tah  dare 
not  search  the  skies  for  Ga-oh,  to  implore  him  to  unleash  the 
winds  and  fan  her  lands.  When  great  rains  fall  and  bhght  her 
fields,  the  voice  of  0-na-tah  grows  faint,  and  the  Sun  can  not  hear; 
yet,  faithful,  she  watches  and  guards,  never  abandoning  her  fields 
till  the  maize  is  ripe. 

When  0-na-tah  brings  the  planting  season,  her  crow  flocks 
know,  and  the  birds  whirl  and  call  in  the  sky.  When  invoking  the 
aid  of  the  sun,  0-na-tah  scatters  her  first  corn  over  her  broad  lands, 
the  birds  flutter  down  and  hunt  the  foes  that  follow  the  roots  in  the 
earth. 

When  the  maize  stalks  bend  low,  0-na-tah  is  folding  the  husks 
to  the  pearly  grains  that  the  dews  will  nourish  in  their  screening 

true  sustenance."  It  is  interesting  to  note  that  among  the  ancient  Aztecs  thespirit  of  the 
maize  was  called  Tonacayohua,  She  Feeds  Us. 

In  the  rites  of  the  green  corn  thanksgiving  the  Dio-he'-ko  are  saluted  in  the  words  daiet- 
i-non-nioh  dio-he'-ko,  we  salute  our  true  living. 

The  Seneca  women  have,  (and  probably  all  the  other  Iroquois  had),  a  society  called  the 
To-wiis'-sas,  a  society  composed  solely  of  women.  The  Towi'sas  people  call  themselves 
the  friends  of  the  Dio-he'-ko.  Their  object  is  to  attend  to  the  wishes  of  Naidiohc'ko,  spirits 
of  the  three  sisters,  and  preserve  the  rite  by  which  they  may  be  supplicated. 

Owing  to  the  capture  of  an  entire  lodge  on  its  march  from  one  village  to  another,  two 
warriors  are  now  admitted  as  guards  and  to  keep  them  interested  the  women  have  them 
sing  one  part  of  their  ritual  while  the  women,  for  a  ceremonial  purpose  (not  because  of 
appreciation),  clap  their  hands. 
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shade  as  they  fringe  to  the  sun.  When  the  tassels  plume,  0-na-tah 
is  crowning  the  maize  with  her  triumph  sign  and  the  rusthng 
leaves  spear  to  the  harvest  breeze. 


The  custom  of  "  blessing  the  fields  "  is  still  continued  among 
some  of  the  Iroquois.  When  the  leaf  of  the  dogwood  is  "  the  size 
of  a  squirrel's  ear,"  the  planting  season  has_  come.  Before  the 
dawn  of  the  first  day  of  the  planting,  a  virgin  girl  is  sent  to  the 
fields,  where  she  scatters  a  few  grains  of  corn  to  the  earth  as  she 
invokes  the  assistance  of  the  Spirit  of  the  Corn  for  the  harvest. 

GUS-TAH  OTE,  SPIRIT  OF  THE  ROCK 

Since  the  beginning  of  the  earth,  when  the  Sky  Woman  descended 
to  the  back  of  the  Turtle,  the  strong  rock  had  overhung  the  valley, 
and  since  that  beginning,  Gus-tah-ote,'  the  Spirit,  had  been  im- 
prisoned within  its  silent  majesty. 

Gus-tah-ote  had  seen  all  the  creations  of  earth  grow  and  set 
themselves  in  place.  He  had  seen  each  spirit  of  the  animals  assigned 
to  its  duty  and  power  and  had  waited  with  observing  patience  till, 
by  the  law  of  transmigration,  he  too  had  been  proffered  his  choice 
of  change,  whether  to  the  river,  or  sea,  or  land  or  forest  or  sky. 
He  could  enter  them,  and  whichever  he  might  choose  as  his  future 
abode,  should  be  his. 

"  The  majestic  river  flows  free  through  its  broad  lands;  I  have 
looked  down  upon  it  for  ages.  There,  no  one  would  dispute  my 
possessions,"  thought  Gus-tah-ote.     "  I  will  try." 

As  he  emerged  from  the  rock,  he  trod  his  new  way  bold  and 
fearlessly  strong  and  slipped  into  the  river. 

Down  the  vallevs  sped  he,  and  the  rhyming  brooks  echoed  back 
his  free  song  of  joy.  Through  rocky  gorges  he  tossed  the  foaming 
waves  to  the  sky,  and  they  came  back  to  him  rainbowed  with 
sunbeams. 

He  wound  around  towering  mountains  and  the}^  lowered  their 
peaks  and  wrapped  him  in  their  shadows. 

Down  a  steep  fall  he  leaped,  and  exulted  in  rapturous  gladness 
as  he  tangled  the  waves  into  combating  rivals. 

Through  stately  forests  he  floated,  and  the  fragant  trees  dipped 
low  their  branches  as  majestically  he  sped  through  their  silences. 

On  and  on,  restlessly  drifting,  the  ambitious  river  grew  broader 
till  no  more  Gus-tah-ote  saw  its  green  borders.    Past  the  mountains 


'Meaning  "standing  rock." 
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and  forests  he  sped  faster  and  faster,  and  the  river  seemed  to 
sob  as  in  fear  of  departing  from  him  when  a  loud  moaning  thing 
encircled  him  with  its  broad  arms,  a  mountain  of  water  ridged 
high  above  him,  and  Gus-tah-ote  was  swept  down  into  the  gulf  of  a 
great  sea. 

But  the  Rescuer,  who  had  proffered  him  choice  of  the  element 
in  which  he  might  dwell,  reached  down  in  the  sea  and  caught  him 
still  breathing  and  returned  him  to  the  hoary  old  rock. 

There  Gus-tah-ote  pondered  and  planned  and  he  thought  as  he 
looked  up  at  the  sun,  "  There  is  the  sky,  it  is  open  and  trackless 
and  leads  to  far  hights.  It  has  no  trap  to  catch  the  strange  traveler, 
I  wintry." 

The  breath  of  the  day  was  soft  and  as  gentle  as  sunlight  on  a 
wild  blooming  flower  when  Gus-tah-ote  tried  his  wings. 

He  plumed  them  and  fitted  and  fluttered  them,  and  widened 
them  broad  to  the  air,  and  with  a  sneer  at  the  bound  down  old 
rock  he  flew  high  to  the  sky. 

Down  far  beneath  him  were  the  forests  and  plains  and  mountains 
and  rivers.  Not  far  above  him  the  sun  was  crossing  the  sky,  and 
around  and  around  him  was  a  boundless  freedom  that  inspired  a 
new  heart  and  life  to  the  rock-bound  Gus-tah-ote,  who  grew  like 
a  bird  in  his  lilt  through  the  air  as  he  passed  the  great  feathered 
birds  of  the  sky  who  lifted  the  clouds  like  a  curtain  above  them. 
So  near  the  birds  he  had  watched  for  ages!  How  fair  this  life  of 
freedom!  No  one  to  restrain  him,  no  one  to  govern,  no  stone  to 
fetter  him  fast  in  its  bounds ! 

In  his  new  found  liberty,  Gus-tah-ote  flew  higher,  and  when  he 
looked  down,  the  lands  and  the  mountains  and  forests  and  rivers 
were  far  beneath  him  as  he  entered  the  mist  land  of  clouds.  And 
the  air  grew  chill,  and  a  something  rushed  past  him,  wounding  his 
wings  which  dropped  helplessly  down  when  he  tried  to  outspread 
them.  And  a  shivery  wind  pushed  against  him  and  tore  him  to 
fragments  as  it  whirled  him  over  and  over  in  the  shoreless  sky. 

Bit  by  bit  his  feathers  divided,  and  his  weight  growing  un- 
wieldy as  he  tossed  near  to  death,  Gus-tah-ote  fell  down  through 
the  labyrinthed  cloud  fleet,  down  through  the  endless  free  way  to 
the  earth ! 

Senseless,  unknowing,  he  fell,  and  was  prostrate  to  his  death 
when  the  Rescuer  came  and  led  him  back  to  the  rock  within  the 
valley. 

Again  Gus-tah-ote  marveled  and  planned  and  deliberated. 
In  his  flying  he  had  scanned  the  great  earth  as  it  extended  beneath 
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him.  ",  How  fair  its  valleys!  How  far  its  mountains  reach  sky- 
ward! And  its  forests,  one  could  wander  within  these  forever.  No 
one  to  watch,  no  one  to  follow,"  thought  Gus-tah-ote,  and  once 
again  he  gazed  at  the  motionless  rock  with  a  sullen  frown  of  con- 
tempt as  he  walked  forth  from  it  into  the  wide  earth. 

All  through  its  plains  of  plenty  and  its  forests  of  fulness  he 
traveled,  yet  neither  a  bird  nor  a  beast  nor  a  human  was  he,  and 
he  grew  lonely  and  strange  in  the  new  land  life.  In  his  loitering  he 
would  tarry  awhile  with  the  animals,  but  they  were  absorbed  in 
their  own,  and  there  was  no  time  for  a  stranger.  Then  to  the  birds 
he  wandered.  They  were  nesting,  and  the  days  were  too  short, 
the  sun  too  fast  to  trouble  with  an  unknown.  He  coaxed  the  forest. 
Each  tree  had  its  own  spirit  which  was  leafing  it  and  nourishing 
its  shadows,  Gus-tah-ote  was  an  intruder.  All  over  the  earth  he 
journeyed,  no  place  offered    shelter,  no  life  would  share  with  him. 

Thus  was  he  despairing  when  the  voice  of  the  Rescuer  whispered, 
"  Return  to  your  rock  where  you  can  defy  all  the  earth.  The 
waters  may  overflow  you  but  they  can  not  drown  you ;  the  tempests 
may  strike  you,  they  can  not  overthrow  you;  the  sun  may  glance 
at  you,  it  can  not  burn  you;  the  rains  may  fall  heavy  upon  you, 
they  can  not  blind  you ;  seas  may  drift  to  you  and  overwhelm  you, 
but  they  can  not  push  you  into  their  deep  places;  old  age,  who 
hunts  for  his  victims  all  over  the  earth,  can  not  wrinkle  3^ou;  death 
can  not  pain  nor  claim  you;  unyielding  and  stanch,  you  will  outlive 
all  the  land,  the  seas  and  the  skies!  The  rivers  may  shrink  and 
grow  small  at  your  feet;  the  forests  will  fall  into  the  dust;  the 
whole  earth  will  die  and  fold  itself  over  and  over  anew;  you  only 
are  powerful  and  firm.  The  skies  will  change  and  the  stars  grow 
dim  and  smaller;  you  will  watch  from  your  stronghold,  unchanged 
and  changeless!  " 

Gus-tah-ote  listened.  He  had  laughed  in  the  rivers  until  he  had 
drifted  lost  in  the  sea;  he  had  winged  the  great  sky,  gleeful  in  his 
race  with  the  clouds,  to  be  tossed  by  the  tempest  and  whirled  to  the 
earth ;  he  had  once  sought  the  earth  to  find  one  vacant  place  which 
called  for  a  spirit,  not  one  on  the  earth! 

In  his  rock  rest  he  had  seen  the  growing  earth  and  sky.  When 
they  were  nameless  infants  he  was  guarding  the  valleys.  From  his 
fastness  he  had  known  all  these,  and  now  they  reared  above  him  as 
he  skulked  like  a  homeless  coward  beneath  them. 

His  rock?  Yes!  No  more  to  wander  to  the  vain  things  which 
would  crumble  and  fall  to  the  dust  while  he  lingered  beyond  them. 

And  Gus-tah-ote,  the  Rock  Spirit,  dwells  there  content  as  over- 
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hanging  the  valley  he  watches  and  guards.  He  is  free  to  wander, 
but  the  river  flows  from  him,  the  sky  lifts  high  to  the  sun,  and  the 
earth  heeds  him  not! 


This  myth  suggests  the  life  lesson  of  the  red  man  —  contentment. 
He  is  not  ambitionless,  but  slow  to  profit  by  the  example  of  an 
untried  experience. 

GA-DO-JIH  AND  SA-GO-DA-OH,  THE  GOLDEN  EAGLE  AND  THE  HUNTER 

VULTURE 

Origin  of  the  Bird  dance  ^ 

The  Ga-do-jih,  the  Golden  Eagle  of  the  far  away  heavens,  is  the 
Head  Chief  of  all  the  birds. 

.The  Ga-do-jih  never  visits  the  earth,  but  employs  many  assistants 
upon  whom  he  imposes  various  duties.  To  his  subchief,  Don-yon- 
do,  the  Bald  Eagle,  he  has  assigned  the  mountain  tops  of  the  earth 
land.  Don-yon-do  won  this  distinction  by  his  strength,  acute  sight 
and  extraordinary  powers  of  flight.  The  strong  rays  of  the  sun  can 
not  blind  him.  He  is  proud,  and  his  heart  throbs  to  the  skies;  and 
although  he  swoops  down  to  the  lowlands  for  his  prey,  he  flies  to 
the  highest  mountain  top  to  devour  it. 

From  his  retinue  of  servitors,  Ga-do-jih  has  chosen  many  of  the 
vulture  family,  whose  obnoxious  duties  lead  them  to  plunder  in 
offensive  places.  But  they  are  faithful  in  his  service,  for  it  is  the 
law  of  Ga-do-jih  that  the  earth  must  be  kept  clean. 

Yet  these  proud  ravenous  birds  have  tender  hearts,  and  although 
their  scavenger  life  leads  them  into  base  paths,  Ga-do-jih  does  not 
deny  them  the  pure  air  of  the  sky  nor  the  clear  waters  of  the  earth. 

Among  these  birds  of  prey,  is  Sa-go-da-oh,  the  Hunting  Vulture, 
who  ceaselessly  searches  for  spoil.  All  refuse  of  the  earth  beneath 
and  above,  is  his.  Occasionally  he  passes  Don-yon-do  on  his  sky 
way,  but  the  lofty  spirit  of  Don-yon-do  knows  not  Sa-go-da-oh.  In 
quest  of  his  mountain  crest,  Don-yon-do  swifts  through  the  blue 
of  the  heavens  like  the  flying  wind,  while  Sa-go-da-oh  slowly  soars 
within  the  cloud  nets  and  watches  to  swoop  down  on  his  prey. 

One  day  in  the  long  time  ago,  Jo-wiis,^  a  young  Indian  lad,  was 

1  The  Bird  dance  seen  in  the  Long  House  ceremonies  at  the  Indian  New  Year's  ceremony- 
is  the  public  exhibition  of  the  Eagle  Society,  one  of  the  (once)  secret  fraternities  of  the  Sen- 
ecas.  The  dance  is  called  the  ga-ne-gwa-e.  This  society  is  one  of  the  most  influential, 
next  to  the  Ga-no-da,  Ho-noh-tci-noh-gah  (Little  Water  Society).  The  sign  of  member- 
ship in  the  Eagle  Society  is  a  round  spot  of  red  paint  on  either  cheek. 

2  Jo-wiis  means  "  chipping  sparrow,"  and  a  s  a  name  was  regarded  as  one  of  the  preferred. 
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lost  in  the  woods,  and  had  wept  until  nearly  blinded.  For  many 
days  and  nights  the  rain  had  flooded  the  forest,  and  Jo-wiis  could 
not  find  his  home  path.  In  the  black  sky  there  was  no  sun  or 
moon  to  guide  him,  and  hungering  and  faint,  he  had  fallen  on  the 
river  bank  to  die,  when  Don-yon-do,  who  chanced  to  be  flying  across 
the  earth,  discovered  him,  and  lifting  him  on  his  wings,  flew  in 
search  of  an  Indian  village.  Looking  down  in  the  far  below,  he 
discovered  smoke  ascending  from  some  lodges,  and  alighting  left 
Jo-wiis  lying  near  them  and  slowly  winged  away.  The  rain  con- 
tinued to  fall,  and  no  one  had  come  for  the  fast  dying  boy  when 
Sa-go-da-oh,  winging  past  in  search  of  night  prey,  espied  him  and 
closing  in  his  wings,  dropped  to  the  wet  earth  where  the  boy  was 
lying.  Though  Sa-go-da-oh's  talons  were  long  and  strong,  his 
heart  was  tender,  and  gently  lifting  Jo-wiis,  bore  him  to  the  village, 
but  failing  to  find  his  home,  took  him  to  Ga-do-jih  in  the  sky,  who 
nourished  him  and  grew  to  love  him. 

Ga-do-jih  took  Jo-wiis  to  the  sky  council  house  when  the  birds 
were  celebrating  the  New  Year,  and  taught  him  their  dances ;  also 
to  all  the  feasts  throughout  the  year,  teaching  him  the  bird  songs 
and  all  the  laws  of  the  birds,  especially  the  sacred  law  protecting 
their  nests  in  the  spring  and  sheltering  them  in  the  winter.  And 
he  was  shown  the  corn  and  the  grains,  which  Ga-do-jih  told  him 
must  be  shared  with  the  feathered  folk  below.  All  these  laws  he 
was  enjoined  to  impart  to  his  people  when  he  should  return  to  the 
earth. 

Now,  the  Seven  Star  Brothers  (the  Pleiades)  were  dancing  the 
New  Year  dance  over  the  council  house  when  Ga-do-jih  directed 
Sa-go-da-oh  to  return  Jo-wiis  to  the  earth,  and  he  nestled  close 
under  the  wing  of  the  great  bird  during  the  journey. 

Earth  was  sleeping  beneath  her  snow  blanket  when  Jo-wiis 
returned.  Her  streams  were  frozen,  and  her  forests  silent  save 
for  the  keen  voice  of  the  wind  which  wandered  through  their  leaf- 
less loneliness.  Seeing  a  light  in  the  well  remembered  council 
house  where  the  people  were  holding  a  feast  Jo-wiis  entered  and 
related  to  his  astonished  listeners  his  experiences  in  the  sky.  As 
one  of  the  chiefs  remembered  the  lost  boy,  his  strange  tale  was  be- 
lieved, and  it  was  decided  that  he  should  teach  the  people  the  bird 
dances  he  had  learned  in  the  sky,  as  also  the  songs  the  sky  birds 
sing  in  their  councils. 

At  the  end  of  the  feast  it  was  declared,  that,  in  memory  of  the 
wonderful  event,  the  name  Sa-go-da-oh,  the  Vulture,  should  be 
added  to  their  clan  chiefs'  names,  and  be  conferred  upon  Jo-wiis, 
to  whom  the  Vulture  had  been  the  good  friend. 
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By  this  legend,  the  Iroquois  know  the  origin  of  Je-gi-yah-goh-o- 
a-noh,  the  Bird  dance,  which  was  brought  by  Jo-wiis'  from  the  land 
of  the  sky  birds,  and  is  the  most  prominent  dance  of  the  Iroquois. 
It  is  celebrated  at  their  New  Year  feast,  and  during  its  performance 
the  dancers  imitate  the  motions  of  a  bird,  squatting  low  and  moving 

The  Bird  Dance 
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their  bodies  and  heads  as  if  picking  the  grains  of  corn  which  have 
been  scattered  on  the  floor. 

This  dance  reminds  the  people  of  the  law  of  Ga-do-jih,  that  the 
Indian  must  nourish  and  care  for  the  birds  in  the  winter  as  well 
as  in  the  summer  time. 


'  Jo-wiis  is  regarded  as  the  founder  of  the  Eagle  Society. 
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GA-NUS-QUAH    AND    GO-GON-SA,     THE    STONE    GIANTS    AND    FALSE 

FACES 

Tall,  fierce  and  hostile,  they  were  a  powerful  tribe,  the  Stone 
Giants ! 

They  invaded  the  countrj^  of  the  Iroquois  during  the  early  days 
of  the  Confederation  of  the  Five  Nations,  the  Mohawks,  Onondagas, 
Oneidas,  Cayugas,  and  Senecas,  who  had  sent  their  warriors  against 
them  only  to  be  defeated,  and  they  threatened  the  annihilation 
of  the  Confederacy. 

I     They  were  feared,  not  because  of  their  prodigious  size,  but  they 
were  cannibals  as  well,  and  would  devour  men,  women  and  children. 
The   Shawnees  have  a  legend  of  these  Giants  which  describes 
them  as  at  one  time  living  in  a  peaceful  state,  and  although  power- 
ful, were  gentle,  and  hospitable  in  their 
intercourse  with  the  neighboring  tribes ; 
but   from   some   disturbing  cause  they 
became  restless,  abandoned  their  home, 
and    migrated    to    the    far    northwest 
snow  fields,  where  the  extreme  cold  of 
the  winters  "  froze  away  their  human- 
ity," and  the}'    became   "  men    of    icy 
hearts." 

Unable  to  withstand  the  severity  of 
the  climate,  or  provide  themselves  with 
sufficient  food,  the  spirit  of  restless- 
ness again  controlled  them  and  they  be- 
came wanderers,  enduring  all  the  dis- 
comforts and  hardships  of  a  nomadic 
life;  and  subsisting  on  raw  meat  and 
fish,  they  finally  drifted  into  canniba- 
lism, reveling  in  human  flesh. 

In  the  summer  they  would  roll  in  the 
sand  to  harden  their  flesh,  and  their 
bodies  became  covered  with  scales  which 
resisted  the  arrows  of  an  enemy.  For  generations  they  had  devas- 
tated nations  before  they  swept  down  upon  the  Iroquois.  Thei-e 
they  found  caves  wherein  they  concealed  themselves,  and  would 
sally  forth,  destroying  some  village  and  feasting  on  the  people. 

The  Iroquois  were  being  rapidly  depleted  in  their  numbers, 
when''Ta-ha-hia-wa-gon,  Upholder  of  the  Heavens,  who  had  be- 
stowed upon  them  their  hunting  grounds  and  fisheries,  beholding 


Mask  representing  Spirit  of  the 
Harvest 
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their  distress,  determined  to  relieve  them  of  the  merciless  invaders, 
and  transforming  himself  to  a  stone  giant,  came  down  to  the 
earth  and  united  with  their  tribe. 

Wonderstruck  at  his  marvelous  display  of  power,  they  made 
him  their  chief;  and  he  brandished  his  club  high  in  the  air,  saying, 
"  Now  we  will  destroy  the  Iroquois,  make  a  great  feast  of  them, 
and  invite  all  the  Stone  Giants  of  the  sky."       In  pretense  of  this 


'mmmm 


Member  of  the  False  Face  Company  impersonating  the  Stone  Giant 


intention,  the  Sky  Holder  led  them  to  a  strong  fort  of  the  On-on- 
da-gas  where  he  bade  thein  hide  in  a  deep  hollow  in  the  valley 
and  await  the  sunrise,  when  they  would  attack  and  destroy  the 
unsuspecting  people.-  But  before  day,  he  scaled  a  high  place  above 
them  and  overwhelmed  them  with  a  great  mass  of  rocks.  Only 
one  escaped,  who  fled  to  the  Alleghany  mountains.  There  he 
secreted  himself  in  a  cave,  where  he  remained  and  grew  in  huge 
strength,  when  he  was  transformed  to  the  myth  Giant,  Ga-nus- 
quah. 
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Ga-nus-quah,  the  Depredator 

He  was  vulnerable  only  on  the  bottom  of  his  foot.  No  one  could 
hope  to  destroy  him  without  wounding  the  spot  on  his  foot/  and 
this  was  not  in  the  power  of  a  mortal  to  do;  and  thus  secure,  the 
whole  earth  was  his  path. 

No  human  being  had  ever  seen  him,  to  look  upon  his  face  would 
be  instant  death.  His  trail  could  be  traced  in  the  forests  by  the 
fallen  trees  he  had  uprooted  when  they  obstructed  his  way.  His  foot- 
prints were  seen  impressed  on  the  rocks  where  in  his  travels  he  had 
leaped.  If  a  river  opposed  his  going,  he  would  swoop  it  up  with 
his  huge  hands  and  turn  it  from  its  course,  and  so  cross  on  the 
dry  land.  Should  a  mountain  impede  his  way,  with  his  strong  fists 
he  would  push  a  gorge  through  it,  the  more  quickly  to  reach 
the  other  side.  In  the  tumult  of  storms,  his  voice  could  be  heard 
warning  the  Thunderers  away  from  his  cave,  this  Ga-nus-quah, 
the  last  of  the  Stone  Giants ! 

It  was  once  the  fate  of  a  young  hunter  to  meet  this  fear-inspiring 
creature.  During  a  terrific  storm,  the  young  hunter,  a  chief, 
blinded  and  bruised  by  the  hail  which  fell  like  sharp  flints,  and 
having  lost  the  trail,  sought  shelter  within  the  hollow  of  a  great 
rock. 

Night  with  its  darkness  deepened  the  shadows,  and  the  young 
hunter  prepared  for  a  night's  sleep,  when  suddenly  the  rock  began 
to  move,  and  from  a  far  recess  a  strange  sound  approached  him. 
At  one  moment,  the  tone  was  brisk  as  the  gurgling  stream,  at  the 
next,  gentle  as  the  lullaby  of  a  singing  brook,  again  to  burst  forth 
like  the  moan  of  a  tumbling  cataract  or  the  wail  of  a  mad  torrent, 
then  dying  away  as  tenderly  as  the  soft  summer  breeze. 

During  a  pause  in  the  weird  harmony,  the  marveling  young  hunter 
heard  a  voice  addressing  him  in  a  stentorian  strain,  saying:  "  Young 
warrior,  beware!  You  are  in  the  cave  of  the  Stone  Giant,  Ga-nus- 
quah!  Close  your  eyes.  No  human  being  has  ever  looked  upon 
me.  I  kill  with  one  glance.  Many  have  wandered  into  this  cave; 
no  one  lives  to  leave  it.  You  did  not  come  to  hunt  me ;  you  came 
here  for  shelter;  I  will  not  turn  you  away.  I  will  spare  your  life, 
which  now  is  mine,  but  henceforth  you  must  obey  my  commands. 
I  will  be  unseen,  but  you  will  hear  my  voice.  I  will  be  unknown, 
yet  will  I  aid  you.  From  here  you  will  go  forth,  free  to  live  with 
the  animals,  the  birds  and  fish.      All  these  were  your  ancestors  be- 

'  All  magic  beings  who  possessed  otgont,  or  wizzardly  power  seem  to  have  been  vulnerable 
only  on  this  portion  of  their  anatomy.  The  Niahgwahe,  another  myth  monster,  is  another 
example  of  an  otgont  creature  who  could  not  be  killed  otherwise. 
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fore  you  were  human,  and  hereafter  it  will  be  your  task  to  dedicate 
your  life  to  their  honoring ! 

Whichever  of  these  5^ou  meet  on  your  way,  do  not  pass  until 
^''ou  have  felled  a  strong  tree  and  carved  its  image  in  the  wood 
grain. ^  When  you  first  strike  the  tree,  if  it  speaks,  it  will  be 
my  voice  urging  you  and  you  must  go  on  with  your  task.  When 
the  trees  were  first  set  in  their  earth  mold,  each  was  given  a  voice. ^ 


Mask  of  the  False  Face  Company  representing   Ganusquah,  the   Stone  Giant,  the  mythica! 

founder  of  the  compa:ny 


These  voices  you  must  learn,  and  the  language  of  the  entire  forest. 
Now,  go  on  your  way;  I  am  watching  and  guiding  5^ou.  Go,  now, 
and  teach  the  mankind  people  kindness,  the  brother  goodness  of 
all  dumb  things,  and  so  win  3^our  way  to  live  forever!  " 

When  the  young  hunter  opened  his  eyes,  he  was  standing  beside 


1  The  mask  to  become  the  habitation  of  the  Gagonsah  spirit  which  lives  in  the  tree  must 
first  be  carved  on  the  living  tree.  A  ceremonial  fire  is  kindled  and  an  invocation  made 
asking  the  life  of  the  tree  to  enter  the  mask  and  thereby  furnish  it  with  life  that  the  Gagonsah 
spirit  might  enter.  The  tree  was  then  propitiated  by  offerings  of  tobacco  and  the  mask  cut 
off. 

2  According  to  the  teachings  of  the  Jadigohsashooh,  the  False  Face  Company,  each  tree 
has  its  own  voice  which  the  initiated  can  recognize.  When  the  hurricane  twists  down  a 
tree  the  Indian  who  hears  the  death  groan  as  it  falls,  says  "  that  is  a  hemlock,"  or  an  oak 
according  as  he  interprets  the  "  voice."      Generally  he  is  right  in  his  statement,  it  is  said. 
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a  basswood^   tree  which  gradually  transformed  to  a  great  mask, 
and  related  to  him  its  power. 

The  Go-gon-sa  (Mask) 

It  could  see  behind  the  stars.  It  could  create  storms,  and 
summon  the  sunshine.  It  empowered  battles  or  weakened  the 
forces  at  will.  It  knew  the  remedy  for  each  disease,  and  could 
overpower  Death.  It  knew  all  the  poison  roots  and  could  repel 
their  strong  evils.  Its  power  was  life,  its  peace  the  o-yank-wah, 
the  tobacco  which  drowsed  to  rest.  The  venomous  reptiles  knew 
its  threat  and  crept  from  its  path.  It  would  lead  the  young  hunter 
back  to  his  people  when  the  Stone  Giant  directed.  It  said:  "  My 
tree,  the  basswood,  is  soft,  and  will  transform  for  the  molder. 
My  tree  wood  is  porous,  and  the  sunlight  can  enter  its  darkness. 
The  wind  voice  can  whisper  to  its  silence  and  it  will  hear.  My 
tree  wood  is  the  life  of  the  Go-gon-sa.  Of  all  in  the  forest  there 
is  none  other." 

With  this  knowledge,  the  young  hunter  started  on  his  way  carving 
go-gon-sa-so-oh,  (false  faces).  From  the  basswood  he  hewed  them. 
By  the  voice  of  the  Stone  Giant  he  was  guided  to  choose ;  and  well 
he  learned  the  voices  of  all  the  forest  trees  before  he  completed 
his  task. 

In  his  travels  he  met  many  strange  animals  and  birds,  which  he 
detained  until  he  had  carved  them  in  the  basswood;  and  inviting 
them  to  tarry,  learned  their  language  and  habits;  and  though 
fearing  the  Giant's  reproval,  for  he  constantly  heard  his  voice  en- 
couraging or  blaming,  he  learned  to  love  these  descendants  of  his 
ancestors,  and  was  loath  to  leave  them  when  compelled  to  return 
to  his  home. 

Many  years  had  passed  in  the  laborious  task,  and  he  who  entered 
the  cave  a  youth,  had  become  a  bent  old  man  when,  burdened 
with  the  go-gon-sas  he  had  carved,  he  set  out  on  his  return  to  his 
people.  Year  after  year  his  burden  had  grown  heavier,  but  his 
back  broadened  in  strength,  and  he  had  become  a  giant  in  stature 
when  he  reached  his  home  and  related  his  story. - 


1  The  proper  wood  for  "  medicine  masks  "  is  the  basswood.  A  mythical  reason  is  given 
for  its  employment  but  the  practical  reason  is  probably  that  it  is  easy  to  carve.  The  Indians 
also  ascribed  medicinal  virtues  to  its  bark  and  used  the  sap  as  a  lotion  for  wounds.  The 
bark  furnished  fiber  for  twine  and  fabrics  and  also  when  peeled  off  in  troughs  furnished 
conduits  that  conveyed  water  from  springs. 

2  The  lost  hunter  became  the  founder  of  the  False  Face  Company  and  instructed  the 
first  band  in  its  ceremonies  and  ritual.  The  editor  found  one  of  the  Stone  Giant's  masks 
in  the  possession  of  a  member  of  the  Cattaraugus  Company  and  purchased  it  for  the  State 
Museum.  It  never  was  used  in  public  ceremonies  in  the  Long  House  but  always  within 
the  company's  lodge. 


IROQUOIS    MYTHS    AND    LEGENDS  79 

KO-NEA-RAW-NEH,  THE  FLYING  HEADS  ' 

The  Long  House  was  new  and  the  people  were  tranquil  in  its 
peace  when  they  were  terrorized  by  the  visitations  of  the  Flying 
Heads. 

These  odious  Heads  were  enveloped  in  long,  fire-flaming  hair 
which  streamed  to  the  wind  in  their  flying,  dazzling  and  blinding 
those  who  dared  look  at  them ;  and  armed  with  two  great  bearlike 
paws,  which  were  CA'er  in  motion  as  if  clutching  at  prey,  they  shot 
through  the  air  like  meteors. 

When  flying,  these  Heads  were  of  enormous  size,  yet,  upon  the 
land  or  among  the  forest  trees,  the}'  could  become  no  larger  than 
the  head  of  a  bear,  for  which,  but  for  their  flaming  hair  and  repul- 
sive visage,  they  might  sometimes  be  mistaken;  but  whether  in 
the  air  or  upon  the  land,  there  seemed  no  human  power  able  to 
combat  them,  and  the  people  fled  in  horror  whenever  they  ap- 
peared. 

Many  of  the  medicine  men  said  they  were  bad  spirits  "■  who  had 
escaped  from  some  place  of  confinement,  and,  angered  that  the 
people  should  be  dwelling  in  peace,  were  seeking  to  destroy  them, 
while  others  believed  their  coming  portended  some  dire  calamity 
that  would  befall  them;  but,  whatever  the  cause  of  their  coming, 
the  people  were  powerless  to  restrain  them. 

Feasts,  invocations  and  incantations  were  of  no  avail;  drums, 
rattles  and  loud  screaming  shouts  gave  forth  no  sound  when  the 
Heads  appeared,  and  they  heeded  them  not.  Arrows  and  spears 
would  glance  from  their  hery  hair,  or  break  like  a  dead  branch 
wind-blown  from  the  tree,  and  there  seemed  no  succor  for  the 
people. 

Happily  these  dread  visitations  would  be  interrupted  for  varying 
periods  often  extending  through  several  months,  when  the  people 
would  return  to  their  quiet,  always  hoping  the  Heads  had  departed 
forever. 

A  long  time  had  passed,  so  long  that  the  people  had  nearly  for- 
gotten their  affliction,  when  one  night  at  the  sundown.  De-wan-do, 
an  Iroquois  woman,  with  her  infant  wrapped  in  a  blanket  and 
swung  across  her  shoulders,  was  paddling  her  canoe  across  a  broad 
river.  She  was  hastening  before  the  darkness  should  set  in  when, 
as  she  neared  the  shore,  a  long  shadow  swept  across  her  canoe  and  a 
big  face  lifted  from  the  water,  a  face  whose  flaming  hair  streaked  the 

1  This  is  one  of  the  legends  which  David  Cusick  included  in  his  History  of  the  Six  Nations. 

2  In  some  myths  the  flying  heads  are  false  faces.  The  Mohawks  instead  of  making  the 
Stone  Giant  the  founder  credit  the  Flying  Heads  with  being  the  original  False  Faces. 
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waves  like  serpents  of  fire  and  hissed  to  vapors  the  smooth-flowing 
river.  Like  all  her  people,  De-wan-do  knew  the  Flying  Heads, 
and  pressing  her  infant  close  to  her  breast,  she  sprang  to  the  shore 
and  ran  to  the  forest  where  the  game  of  the  day-before  chase  had 
been  left. 

Looking  back  and  seeing  the  Head  following  her,  she  threw  it  a 


Turtle-shell  rattle_used  by  False  Face  Company 

piece  of  deer  meat  which,  as  it  stopped  to  devour  it,  delayed  it  for 
a  time,  and  De-wan-do  fled.  Through  all  the  night  she  ran,  still 
pursued  by  the  Head,  and  that  she  might  gain  a  moment's  rest, 
she  continued  to  throw  the  deer  meat  until  no  more  was  left. 

The  new  risen  sun  was  combing  the  clouds  with  its  sharp-pointed 
rays,  and  though  with  the  light.  De-wan-do  could  run  swifter,  still 
the  Head  was  drawing  closer.     Her  meat  was  gone — what  should 
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she  do?  She  threw  it  her  blanket,  in  rage  it  tore  it  to  fragments; 
then  her  doeskin  dress,  her  leggings,  moccasins,  piece  by  piece  all 
the  clothes  she  wore  as  still  she  ran  through  the  brush  tangles,' 
tearing  wounds  that  were  bleeding  and  weakening,  and  the  Head 
had  nearly  overtaken  her  when,  despairing,  she  remembered  the 
charm  of  an  infant's  moccasin  to  avert  danger,  and  hastily  remov- 
ing one  from  her  child's  foot,  threw  it  behind  her.  At  its  sight  the 
Head  stopped,  and  in  rage  beat  the  air  with  its  great  paws.  In 
vain  it  tried  to  avoid  the  moccasin,  and  reeling  and  wandering  as  if 
blinded,  fell  to  the  ground. 

Hurrying  on  through  the  shade  of  the  forest.  De-wan-do  climbed 
a  tall  pine  where  hidden  in  the  branches  she  rested ;  but  there  soon 
came  the  terrible  creature,  and  lying  down  at  the  base  of  the  tree, 
fell  asleep.  Thinking  the  Head  was  too  tired  to  wake.  De-wan-do 
drew  her  child  to  her,  intending  to  flee  from  the  tree,  when  the 
child  brushed  down  a  bunch  of  pine  needles  which  falling  on  the 
Head,  wakened  it.  Said  the  Head,  "A  porcupine  dwells  in  this 
tree,  and  I  will  kill  it";  and  hurling  stones  at  the  tree,  it  broke  a 
large  branch  which  in  falling  tangled  the  Head  fast, when  De-wan-do 
dropped  from  the  tree  and  fled  toward  her  home.  But  the  fero- 
cious Head  soon  freed  itself  from  the  branch,  and  spreading  its 
fiery  hair  down  to  the  bushes,  they  were  soon  in  flames,  burning  a 
path  as  they  spread  and  following  De-wan-do  to  her  lodge.  This 
the  Head  knew,  and  guided  by  the  fire  trail,  it  soon  reached  the 
lodge   and   stealthily   entered. 

'But  De-wan-do  heard  not.  Suffering  with  hunger  from  her 
long  fasting,  she  was  at  the  hearth  fire  roasting  acorns,  while  her 
infant  lay  sleeping  near  the  fire.  One  by  one  as  they  burst  their 
shells  she  drew  them  away  and  ate  them,  and  the  astonished  Head, 
approaching  behind  her,  wondered,  for  it  thought  she  was  eating 
the  live  coals.  "  They  must  be  good,"  thought  the  Head,  "  and 
I'll  have  my  share";  and  gathering  the  hot  coals  with  its  paws, 
thrust  them  into  its  mouth  when,  screaming  in  agony,  it  fled  from 
the  lodge  in  a  great  blaze  of  fire  which  drifted  into  the  night ! 
-?And  the  Head  never  returned.  It  is  believed  that  the  live  coals 
it  had  mistaken  for  acorns  burned  it  to  death. 

THE  FACE  IN  THE  WATER  AND  THE  DEATH  DANCE 

In  the  hollow  of  a  rock  in  a  forest,  was  a  health-giving  spring 
known  to  all  red  men. 

This  spring,  which  possessed  mysterious  power,  was  protected 
by  two  spirits.     From  sunrise  to  noon,  Oh-swe-da,  spirit  of  the 
spruce  tree,  was  its  guardian,  and  this  was  its  "charm  time";  but 
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after  the  noon,  when  "the  shadows  slanted  across  it"  and  Och-do-ah, 
the  Bat,  had  entered  the  rock,  the  spring  became  a  baneful  poison, 
sudden  or  Hngering,  as  Och-do-ah  might  will.  No  mortal  should 
near  it  for  healing  when  Och-do-ah  was  enticing  all  things  to  drink 
©f  its  death. 

Ah-ne-ah,  Rose  Flower,  who  had  gone  to  the  spring  in  quest  of 
its  water,  was  weaving  the  sweet-smelling  grasses  into  baskets 
and  singing  the  firefly  song  as  she  braided  the  strands  to  its  tune, 
and,  as  happy  as  she  was  beautiful,  had  not  seen  the  noon  nearing 
the  spring,  and  it  was  glinting  the  edge  of  the  rock  when  she  hast- 
ened toward  it. 

As  she  held  her  elm  bowl  to  the  gurgling  water,  it  seemed  never 
to  fill,  and  she  saw  there  a  face  more  beautiful  than  any  she  had 
ever  beheld;  and  the  face  was  smiling  and  nodding  at  her  as  it 
floated  from  side  to  side  of  the  spring,  as  if  coaxing,  then  disap- 
pearing to  return  with  its  enchanting  smile  which  allured  Ah-ne-ah 
by  a  weird  spell  from  which  she  could  not  escape. 

As  she  wondering  gazed,  the  threatening  shadow  entered  the 
spring,  and  when  the  smiling  face  vanished,  something  suddenly 
seized  her  and  bore  her  upward  far  from  the  forest  and,  as  with 
wings,  so  swiftl}"  flying,  the  wind  which  seemed  following  lagged 
far  behind  them.  Then  hurr3dng  to  the  earth  below,  they  crossed 
a  broad  river  and  plunged  down  its  cataract  to  a  wide  water, 
which  raged  in  a  fury  of  confusion.  There  Ah-ne-ah  seemed  alone 
in  the  mad  torrent,  save  a  face  which  floated  beside  her,  hideous 
in  its  threatening  frown,  and  she  turned  from  it  in  horror,  and  the 
fierce  water  tossed  her  to  its  bank  where  a  massive  oak  was  up- 
rooted. 

There  again  was  the  face,  which  led  her  dov/n  below  the  earth 
to  a  place  glaring  as  with  flames  and  where  numberless  people 
were  dancing,  carelessly  dancing,  and  among  the  vast  multitude 
passing,  were  some  of  her  own  people  who  had  died  years  before, 
and  who  appealed  to  her  for  pity  as  they  moaned,  "don-de-gwan-de. 
don-de-gwan-de"  (pit}^  us,  pity  us).  Helpless  and  dumb  in  her 
terror,  some  monster  pushed  her  into  the  circle  of  dancers  where, 
doomed  to  the  fire  dance,  she  felt  herself  blind  and  dying,  when 
she  seemed  to  breathe  a  new  air,  life  restoring  and  fragrant  of 
pines  of  the  woodland,  and  as  she  opened  her  eyes  it  was  sunrise 
and  she  stood  by  the  spring! 

By  her  side  was  a  young  warrior  robed  as  the  hunter  robes  for 
the  hunt.  In  his  hand  he  held  a  branch  of  spruce  pine;  on 
his  head  were  two  wings,  one  of  the  owl,  the  other  an  eagle.     His 
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feet  were  sandaled  with  strips  of  the  deerskin,  and  as  Ah-ne-ah 
looked  into  his  eyes  she  beheld  the  face" that  had  smiled  to  her 
from  the  spring! 


Seneca  flute  used  in  playing  ceremonial  music 

The  owl  and  eagle-winged  warrior  took  her  hand,  and  as  he 
gently  led  her  to  the  edge  of  the  forest,  related  to  her  the  mystery 
of  her  strange  night  journey. 

He  was  Oh-swe-da,  the  Spirit  of  the  Spruce,  and  guarded  the 
spring  from  the  sunrise  to  its  noon.  With  his  eagle  wing  he  could 
fly  to  the  sun,  with  his  owl  wing  he  could  wander  the  whole  forest 
in  the  night  and  vmtil  the  shadow  was  close  to  its  border. 

Oh-swe-da  had  welcomed  her  only  to  warn.  Och-do-ah,  the  Bat, 
was  hovering  in  the  shadow  which  was  so  near,  and  Och-do-ah 
would  destroy.  He  poisoned  the  spring  water  when  the  sun  turned 
away,  and  the  wings  of  Och-do-ah  grew  broader  as  the  night  came. 
He  belonged  to  the  night  and  his  death  watch. 

Oh-swe-da  held  fast  the  elm  bowl  to  w^arn  Ah-ne-ah  away.  It 
could  not  fill.  She  must  see  the  shadow  and  flee,  but  alas!  the 
Och-do-ah  had  seen  her,  and  had  sent  one  of  his  helpers  to  take 
her  to  the  fires  below"  where  the  witches  were  dancing  the  death 
dance. 

But  Oh-swe-da  was  freed  from  the  spring,  and  follow^ed  to  her 
rescue.  He  had  snatched  her  fromi  the  witch  fire,  and  now  she 
was  here!  But  the  penalty  for  lingering  too  late  at  the  spring 
must  be  paid  —  Och-do-ah  would  have  his  prey.  She  had  escaped 
him,  but  was  doomed! 

When  they  had  reached  the  corn  plains  the  story  was  ended, 
and  Ah-ne-ah  returned  to  her  home. 

Soon  after,  there  came  a  pestilence  to  her  people,  and  a  famine 
was  upon  them.  Hundreds  fell  victims  to  an  epidemic,  and  day 
by  day  the  beautiful  Ah-ne-ah  was  fading  away,  until  one  summer 
morning  at  the  vanishing  of  the  dew  Ah-ne-ah  disappeared.  The 
lodge  where  she  had  faded  to  death  was  empty,  and  when  her 
people  entered  its  door  a  strange  silence  was  there,  not  a  sound 
save  a  rustling  as  of  vanishing  wings  and  the  whirr  of  a  flying  bird. 
But  b}^  the  side  of  her  couch  were  two  fallen  feathers,  one  of  the 
owl,  the  other  an  eagle! 

But  the  faithful  i\h-ne-ah  had  related  to  her  people  the  terrible 
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story  of  the  witch  fire,  and  taught  them  its  dance  which  could  no 
more  destroy  them. 

Thus  originated  the  Oh-gi-we/  the  Death  dance  of  the  Iro- 
quois, one  of  the  rites  of  their  Death  watch  which  releases  a 
departed  spirit  from  the  evil  influences  of  the  witches. 

Death  Dance 

Arranged  by  F.  B.  Converse,  igo2 
iiuJ/tnte. 
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TON-DA  YENT,  THE  TWELVE  WARRIORS  AND  THE  WHITE  RABBIT 

In  his  youth  he  had  been  evil,  but  when  grown  to  manhood,  he 
had  conquered  his  bad  and  becoming  a  warrior  had  won  great  vic- 
tories for  his  people. 

An  unyielding  leader,  he  w^as  feared  by  his  foes.  Now  he  had 
passed  from  his  people,  the  Ton-da-yent,  the  war  chief! 

The  wailers  had  wept,  the  death  song  had  been  chanted,  the 
war  paint  lined  his  strong  face,  and  they  had  crowned  him  with 
the  heron  feathers,  the  Iroquois  emblem  of  power.  In  his  hands 
they  laid  his  stone  scalping  knife  and  war  club,  and  robed  in  deer- 
skin, his  dead  body  waited  the  sunrise.  All  the  night  long  it  sol- 
emnly waited. 

When  the  sun  neared  the  east  sky,  the}^  wrapped  the  dead  war- 
rior in  the  bark  of  the  elm  and  lowered  it  into  the  earth,  and  an 
aged  priestess,  Ho-non-di-ont,  scattered  small  lumps  of  clay  above 
him,  to  propitiate  the  elements,  earth,  air  and  water,  through 
which  his  spirit  must  journey  to  its  rest. 

1  The  Oh-gi-we  is  a  society  with  regular  leaders  and  fixed  rites.  It  is  sometimes  called 
the  "  Talkers  with  the  Dead."  When  the  unhappy  soul  of  the  dead  member  appears  to 
one  of  the  living  either  in  a  dream  or  in  a  waking  vision,  the  ceremony  is  ordered  in  all  haste. 
The  formula  by  which  souls  are  released  from  influences  which  bind  them  unhappy  to  earth 
forms  the  bulk  of  the  Oh-gi-we  ritual. 
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At  twilight  when  the  sun  had  gone,  they  planted  above  him  a 
young  pine;  Ton-da-yent  had  been  a  brave  warrior,  and  the  passers 
must  know  that  he  was  lying  there. 

A  council  of  condolence  was  called,  at  which  his  successor  would 
be  named,  when  an  unknown  person  appeared,  claiming  to  be  the 
twin  brother  of  the  dead  chief,  and  demanded  that  he  be  given  his 
name  by  right  of  twin  succession. 

The  people  marveled  greatly  at  the  wonderful  resemblance  he 
bore  to  the  dead  chief  and,  save  a  glowering  fire  which  lurked  in 
the  glance  of  his  e^^e,  it  seemed  indeed  that  the  Ton-da-yent  had 
returned,  and  the  council  did  not  hesitate  to  grant  his  request. 

His  influence  grew  quick  and  strong  among  the  warriors  who 
had  followed  his  brother,  and  having  declared  his  intent  to  become 
a  war  chief,  they  eagerly  united  with  his  band. 

One  day  he  assembled  his  warriors  and,  selecting  twelve  of  the 
youngest  and  most  stalwart,  told  them  they  were  to  follow  him 
many  suns  away  where  he  would  hold  council  with  some  foreign 
tribes  whose  friendship  it  was  desirable  to  secure.  The  chosen 
twelve,  proud  of  the  honor  the  chief  had  shown  them,  dressed  them- 
selves in  their  choicest  skins  and  feathers  and  prepared  for  the 
journey,  but  when  ready  to  set  out  an  ominous  stillness  oppressed 
the  air  and  a  black  cloud  came  down,  darkening  their  path. 

"  An  omen  of  ill,"  said  the  medicine  man,  but  the  young  war- 
riors, unlearned  in  the  lore  of  the  mystics,  feared  not. 

Snowtime  to  snowtime  had  come  and  gone,  but  neither  the 
chief  nor  the  warriors  had  returned,  when  one  black  night  the 
death  warning  cry  "  ga-weh,  ga-weh  "  was  heard  wailing  through 
the  village  and  a  gaunt  warrior  entered  a  lodge  and,  "  hushing  " 
the  people,  related  his  story. 

The  warrior's  story 

He  was  one  of  the  twelve  warriors  who  had  followed  Ton-da-yent. 
The  Ton-da-yent  had  led  them  into  the  depths  of  a  forest  and 
down  a  steep  precipice  into  a  dark  place  where  he  confined  them 
and  then  went  away.  Vainly  they  tried  to  escape,  but  through  a 
crevice  in  the  rocks  a  gleam  of  light  entered,  and  they  could  tell 
the  day  from  the  night. 

For  many  suns  the  Ton-da-yent  had  left  them  to  wait  and  watch 
for  his  return,  until  the  food  he  had  given  was  nearly  gone  and 
they  were  despairing,  when  one  night  when  darkness  had  come,  to 
their  great  joy  he  returned,  but  not  to  release  them.  '  He  coun- 
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seled  them  to  remain  quiet  yet  a  little  longer,  saying  they  were 
still  surrounded  by  a  foe  which  was  gathering,  and  if  discovered, 
they  should  be  destroyed.  Then  he  talked  to  them  in  a  monotonous 
voice  which  stupefied  them  to  dull,  heavy  sleep,  and  upon  waking 
the  next  morning,  they  discovered  that  one  of  their  number  was 
missing ! 

Alarmed  at  the  strange  disappearance,  one  of  the  warriors, 
determining  to  remain  awake  when  again  the  Ton-da-yent  should 
come,  filled  his  ears  with  moss  to  deaden  his  sorcering  voice,  and  in 
the  night  when  his  companions  were  sleeping,  saw,  to  his  horror, 
the  blood-thirsting  chief  scalp  one  of  the  number  and  carry  the 
body  away ! 

Night  after  night  came  the  Ton-da-yent  to  repeat  his  murderous 
killings  until  but  he,  the  relator,  alone  remained,  and  believing  that 
he  too  must  die,  w^as  in  despair. 

But  an  unlocked  for  relief  came  to  him.  During  the  day  a  young 
bear,  seeking  refuge  from  the  storm  which  raged  outside,  crept  into 
the  place  through  an  unknown  opening,  and  the  warrior  starving 
for  food,  killed  it  and,  removing  its  skin,  concealed  himself  within 
it.  In  pretence  of  sleep  he  awaited  the  return  of  the  chief  who, 
in  the  darkness  not  observing  the  warrior's  disguise,  scalped  the 
head  of  the  bear  in  mistake,  and  in  his  hasty  flight  having  neglected 
to  close  the  passage,  the  warrior  escaped.     Here  ended  his  story. 

The  warrior's  story  spread  consternation  among  the  people  and 
the  chiefs  deliberated.  They  decided  that  "  something  was  dis- 
turbing the  spirit  of  the  dead  Ton-da-yent,"  and  that  "  as  by  their 
ancient  law  his  body  must  be  lifted  and  questioned,"  thereupon 
the  grave  of  the  chief  was  opened. 

There,  indeed,  was  the  body,  but  to  their  horror,  they  found 
twelve  scalps,  one  of  them  the  scalp  of  a  bear  and  covered  with 
blood ! 

"It  is  he,  the  blood-thirsting  Ton-da-yent!  "  exclaimed  the 
young  warrior,  and  the  society  for  the  dead  recited  their  chants  for 
"  pacifying  the  unrest  of  a  detained  spirit  "  and  "  talked  to  "  the 
body. 

The  medicine  men  knew  that  the  murderer  of  the  young  warriors 
was  not  the  immortal  Ton-da-yent,  whose  spirit  of  good  had  de- 
parted forever,  but  the  ghotil  of  his  evil  which  remained  and  had 
assumed  his  form,  and  unable  to  release  itself  from  the  earth, 
had  "  become  restless,"  therefore  it  "  mtist  be  punished." 

So  they  built  a  lodge  of  light  logs  and  boughs,  smearing  it  over 
with  the  pitch  of  the  pine,  and  placing  therein  a  high  bier,  which 
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they  covered  with  furs,  laid  the  body  upon  it,  saying,  for  they 
knew  that  the  ghoul  could  hear  and  was  listening,  "  we  will  now 
leave  the  spirit  to  rest,  and  will  bar  fast  the  door  for  fear  of  the 
prowling  wolves." 

Silently  guarding  the  lodge  until  the  sun  had  gone  away,  they 
lighted  the  brush  which  had  been  thrown  upon  it,  and  it  was  soon 
enveloped  in  flames.  As  the  burning  increased,  the  cries  of  the 
ghoul  could  be  heard  pleading  for  release,  and  then  they  knew  that 
their  medicine  men  were  wise. 

The  doomed  ghoul  continued  its  cries  until  the  lodge  was  con- 
sumed, when  there  came  a  loud  "  crackling  "  shriek,  the  head  of  the 
evil  Ton-da-yent  flew  high  in  the  air,  bursting  into  fragments 
and  dropping  a  white  rabbit'  which  ran  fast  to  the  swamps. 


The  twin  souls  of  the  Ton-da-yent  exemplify  the  Iroquois  In- 
dian's theory  of  the  duality  of  a  human  life,  the  good  and  the 
evil.  He  believes  evil  to  be  of  the  earth,  only,  and  that  good,  alone, 
is  immortal. 

The  myth  rabbit,  the  evil  of  the  Ton-da-yent,  lives  in  the  swamps, 
and  during  the  summer  it  asstmies  the  color  of  the  grasses ;  in  the 
winter  it  changes  to  white,  as  the  Indian  says  "  white  like  the  snow." 
It  is  very  wary,  fleet  of  foot,  and  rarely  ever  to  be  seen.  From  its 
eyes  gleam  luring  red  fires  which  float  over  the  marsh  lands. 

Its  death  call  "  ga-weh,  ga-weh,"  is  said  to  be  heard  preceding  a 
calamity.  At  all  times  it  is  an  ill  omen,  and  a  death  is  expected  to 
follow  its  warning  cry. 

The  good  spirit  of  the  Ton-da-yent  passed  to  the  skies  with  his 
death,  and  now  abides  there  as  the  Rabbit,  or  Hare,  in  the  celestial 
constellation  situated  directly  under  Orion. 

•  JI-JO-GWEH,' THE  WITCH  WATER  GULL 

It  was  a  bird  of  night.  Its  vampire  wings  sucked  the  air  in  its 
noiseless  flight.  Its  prey  was  life,  bird,  beast,  or  human,  and  blood 
its  craving. 

When  its  wings  touched  the  waves,  the  waters  would  hiss. 
When  it  followed  the  streams  through  the  valleys,  vapors  would 
rise  and  screen  it  from  sight.    Its  breath  was  poison  and  would  kill. 

I  Another  version  of  this  story  relates  that  the  evil  spirit  was  transformed  into  the  screech 
owl.  The  burning  of  otgont  beings  is  common  in  myth  tales  and  the  bursting  of  their 
heads,  from  whence  a  beast  or  bird  typifying  their  evil  disposition  flies,  is  another  cominon 
feature. 
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If  in  its  flight  a  feather  fell  from  its  wing,  blood  followed  in  drops 
hard  as  flint,  which  would  bruise  to  death  any  living  thing  they 
struck. 

When  it  flew  through  the  air,  it  shriveled  black  clouds  that 
dropped  bad  rain,  and  hideous  reptiles  which  crawled  away  and 
hid  in  the  ground. 

Sunlight  and  moonlight  it  feared,  but  in  black  night  it  roamed 
abroad  a  straggUng,  wandering,  blood-thirsting  thing  of  evil; 
and  the  people,  dreading  its  baneful  power,  would  hide  from  its 
sight,  whispering  its  name  in  fear. 

Whence  it  came  was  never  known,  but  for  generations  it  had 
cursed  the  land  with  its  direful  flight.  Many  had  sought  its  Hfe, 
but  their  arrows  would  fall  blunted  to  the  ground,  and  some  cal- 
amity was  sure  to  befall  the  venturesome  hunters.  It  seemed  to 
bear  a  charmed  life,  and,  despairing,  the  people  Hved  in  constant 
dread  of  its  visitations. 

But  one  time,  a  voice  whispered  to  a  brave  young  Indian  girl 
that,  if  she  would  hew  a  strong  bow  from  the  ash  tree,  and  twine 
it  close  around  with  her  long  black  hair,  and  feather  her  arrow 
with  the  down  from  a  young  eagle's  breast,  she  could  destroy  the 
venomous  bird. 

Thus  told,  she  climbed  a  high  cHff  to  an  eagle's  nest,  where  she 
found  some  young  birds,  who  spread  wide  their  mouths  for  the 
food  she  had  brought  them;  and  plucking  from  one  a  handful  of 
its  down,  she  hastened  to  her  home  and  bound  it  to  her  arrow  with 
sinew.  She  had  made  a  strong  bow  from  the  ash,  and  was  eager 
to  start  on  her  search  for  the  bird,  happy  in  the  thought  that  by 
its  death  she  would  bring  a  dehverance  to  her  people. 

That  no  harm  might  befall  her  should  her  arrow  fail,  she  sought 
the  advice  of  the  medicine  men,  who  placed  upon  her  neck  a  small 
packet  of  sacred  tobacco,  and  called  upon  the  spirits  of  the  good 
to  aid  her.  Thus  guarded,  she  made  her  way  down  to  the  lake 
where  nightly  the  bird  came  to  drink. 

Cautiously  approaching  the  water,  she  scanned  its  surface  as  she 
listened  but  not  a  sound  could  she  hear  nor  a  living  thing  could 
she  see  in  the  darkness.  "  The  dark  will  befriend  me,  I  know,  and 
soon  I  will  see,"  she  thought;  and  seeking  a  shelter  under  some 
wild  grapevines  that  would  screen  her,  she  patiently  waited  and 
Hstened  all  through  the  night,  but  the  demon  bird  came  not,  and 
weary  with  watching,  she  had  picked  up  her  bow  to  return,  when 
a  shriek  rent  the  air  that  sent  a  chill  to  her  heart,  and  looking  up, 
she  saw  the  monster  swiftly  circling  the  air  above  her. 
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For  a  moment  she  wavered,  terrified  by  the  sudden  screaming 
of  the  bird,  but  remembering  the  charm  the  medicine  men  had 
given,  her  courage  came  back  to  her,  and  imploring  the  protection 
of  the  good  spirits,  she  drew  her  ash  bow.  To  her  horror  it  was 
hmp  as  a  wisp  of  straw !  The  night  dews  had  softened  it,  its  strength 
had  gone,  and  she  knew  not  what  to  do;  for  the  bird  still  shrieked 
above  her,  and  she  felt  that  she  was  doomed.  Though  despairing, 
still  her  faith  remained,  and  she  clasped  the  charm  upon  her  neck, 
and  recalling  the  power  words  of  the  medicine  men,  whispered 
them  to  the  arrow  as  she  again  bent  her  bow,  and  the  arrow  flew 
true  to  its  aim! 

Shrill  and  fast  were  the  shrieks  of  the  bird,  for  the  arrow  had 
pierced  its  heart.  And  its  wild  fluttering  wings  threshed  the  air 
in  its  pain  and  rage  as  it  reeled  headlong  to  the  lake,  lashing  the 
water  to  foam  as  it  sank! 

The  legend  tells,  that  when  the  Witch  Gull  disappeared  in  the 
lake,  a  flock  of  wild  birds  arose  from  the  foam,  and  hovering  for 
a  time  over  the  spot,  winged  away  to  the  south.  They  were  the 
white  sea  crow,  a  variety  well  known  to  the  red  man.  These 
birds  had  been  devoured  by  the  Ji-jo-gweh,  and  so  imprisoned 
until  happily  released  by  its  death. 

When,  preceding  a  storm,  the  sea  crows  are  seen  in  hurrying 
flocks,  the  red  man  knows  that  the  spirit  of  the  Ji-jo-gweh  is  driving 
them,  as  his  spirit  is  then  haunting  the  clouds. 

SGAH-AH-SO-WAH  AND  GOT-GONT,  THE  WITCH  HAWK  AND  THE 

WITCH  BEAR  WOMAN 

The  Witch  Hawk  was  hovering.  His  talons  were  ready.  His 
keen  eye  measured  the  sky.  His  dusk-colored  wings  silently 
brushed  the  air  as  the  pinions  of  the  breeze  stir  the  breath  of  the 
night.  The  flight  of  the  Witch  Hawk  was  the  foredoom  of  evil. 
He  could  be  visible  or  invisible,  whichever  might  best  serve  his 
weird  flying,  Sgah-ah-so-wah,  the  Witch  Hawk,  the  dread  of  all 
birds,  who  chase  him  away  from  their  lands. 

Unseen,  one  day  he  was  hovering  over  the  maize  land  where 
0-gas-hah,  an  Indian  woman,  was  toiling  with  her  bone  hoe,  and 
the  maize  bent  low  as  she  fed  it  the  nourishing  earth. 

0-gas-hah  had  strapped  her  young  infant  in  its  ga-yash  (splint 
cradle),  woven  of  sweet-scented  woods,  and  hung  it  on  a  low  branch 
of  an  elm  where  the  summer  breeze  rocked  it  a  song.  A  swift  of 
the  wind  quivered  the  corn  ^leaves,  and  the  air  seemed  heavy 
with  warnings  as  0-gas-hah  gazed  at  the  sky  and,  thought  she, 
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"  The  Sgah-ah-so-wah  is  wandering,  the  Indian  knows  its  trail  in 
the  winds,  the  Witch  Hawk !"  But  the  vSun  went  on  with  its  summer 
day,  and  the  dews  were  falling  when  0-gas-hah  had  ended  her 
toil  in  the  maize  field,  and  turning  to  bind  her  burden  strap  across 
her  shoulders,  she  discovered  her  child  was  not  there! 

With  a  cr}^  of  terror  she  f^ed  to  her  home,  wailing  to  the  skies 
"  It  was  you,  Sgah-ah-so-wah,  it  was  you,  the  Witch  Hawk!  You 
have  taken  my  child!"  And  entering  to  the  sad  desolation  of  her 
lodge,  0-gas-hah  shut  herself  in  with  the  night  and  her  wild  lamen- 
tations. 

The  Witch  Hawk  it  was  who  had  taken  her  child  and  carried 
it  to  a  dense  woods  where  he  left  it  to  die. 

By  his  power  to  transform  to  a  human,  as  a  v/arrior  the  Witch 
Hawk  had  once  wooed  0-gas-hah  who,  in  her  strange  distrust, 
had  scorned  him,  and  now  he  had  wounded  her  with  a  weapon 
more  subtle  than  death. 

The  night  dews  fell  on  the  child,  the  dawn  sun  had  gleamed 
down  upon  it,  and  a  next  day  was  in  its  deep  shadows  when  a  bear, 
prowling  through  the  dense  place,  came  upon  it  and  thinking  it 
was  a  young  cub,  carried  it  to  its  cave  in  a  north  shelter,  where 
the  cool  winds  fled  from  the  sun. 

Years  passed.  The  infant,  now  grown  to  womanhood  and  still 
nourished  by  the  bears,  had  never  known  she  was  a  human  being 
until  one  morning  there  came  a  hunter  who  related  to  her  the  won- 
ders of  another  life  in  the  world,  where  humans  dwelt.  It  was 
the  Witch  Hawk,  who  had  transformed  to  a  hunter,  and  by  his 
enticing  endowed  her  with  his  own  baneful  powers;  and  teaching 
her  the  ways  of  his  invisible  trails,  the  revengeful  bird  led  her 
away,  and  guided  her  back  to  0-gas-hah 's  lodge  near  the  maize 
field. 

Attired  in  the  doeskin,  her  feet  sheathed  in  porcupined  moccasins, 
and  her  long  hair  braided  with  long  grasses,  the  Hawk  led  her, 
and  well  he  knew  the  way,  to  the  door  of  the  lodge  where  0-gas-hah 
was  crooning  a  child's  song,  a  child  song  of  the  long  ago  of  her 
desolation  in  the  maize  field. 

When  the  sad  0-gas-hah  saw  the  beautiful  maid,  a  strange  thrill 
crept  through  her  heart  as  she  bade  her  welcome  and,  with  true 
Indian  hospitality,  shared  her  home  with  her,  calling  her  Gwi-yee; 
and  0-gas-hah  learned  to  love  the  stranger,  yet  there  seemed  an 
artful  secrecy  always  hovering  around  her  that  palled  like  a  shadow 
within  and  without. 

Gv/i-yee  had  strange  vanishings.     She  would  suddenly  disappear 
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and  return  not  for  man}-  days,  and  on  her  return  some  calamity 
would  befall  the  people.      She  often  spoke  of  her  home  "  in  the 
far  distant  place  "  where  at  one  time  she  was  content  and  happy, 
but  had  never  invited  any  of  her  friends  to  visit  this  place  of 
her  peace. 

For  days,  weeks  and  months  the  strange  disappearances  con- 
tinued; no  person  knew  where,  no  person  saw  her  when  she 
traveled  away,  and  her  coming  was  silent  as  night. 

The  beauty  and  grace  of  Gwi-yee  had  attracted  the  wooing  of 
many  a  brave  young  chief,  and  there  had  been  combats  of  rivalry, 
but  Gwi-yee,  who  seemed  timid  and  unwilling,  was  wary  of  men, 
yet  should  one  of  them  slight  her,  some  evil  befell  him.  If  in 
his  sorrow,  one  should  plead  when  she  disdainfully  rejected  him, 
disaster  would  come  upon  him,  or  some  member  of  his  family. 
A  favorite  with  them  all,  who  would  suspect  her  haunting  evil ! 

There  was  one,  a  proud  young  warrior  who,  as  sign  of  the  marry- 
ing sent  her  gifts.  Tenderly  she  unbound  them  one  by  one,  and 
the  human  that  will  dawn  to  each  heart  was  teaching  its  lesson 
when,  among  the  choice  gifts  of  the  hunt  she  saw  a  great  bearskin. 
"  He  has  killed  my  brother!  "  she  sighed,  "  no  more  shall  he  cross 
my  path."  Death  for  death  she  vowed,  and  the  3"0ung  warrior 
returned  no  more  to  her  lodge,  and  no  more  returned  to  his  people! 

Gwi-yee  was  the  most  joyous  at  the  feast  and  most  free  at  the 
dance,  yet  when  she  had  departed  there  was  a  grim  silence  that 
no  one  could  solve,  a  haunting  fear  which  none  could  explain;  and 
the  mystery  grew,  hovering  above  the  people. 

Yet  Gwi-yee,  always  kind,  was  ever  willing  to  bear  their  burdens. 
Gwi-yee  shared  her  lodge  -with  the  homeless  and  her  food  with  the 
needy;  yet  she  would  suddenly  vanish,  no  one  could  follow  her, 
no  one  could  question  her. 

During  one  of  her  disappearances  a  bear  was  seen  in  the  forest, 
and  several  of  the  young  warriors  followed  its  tracks  in  the  snow 
to  a  certain  spot  where  the  tracks  disappeared,  and  in  their  place 
the  print  of  a  woman's  moccasin  led  them  to  the  village.  Puzzling 
and  strange  was  this!  At  another  time,  a  bear  track  circled  all 
round  the  snow-covered  maize  land,  and  beside  it  was  the  footprint 
of  a  huge  bird,  both  nearing  the  lodge  of  0-gas-hah  where  they 
vanished,  and  in  their  place  the  light  stepfall  of  a  woman  sunk 
in  the  snow  path  that  led  to  the  door.  Who  was  within?  0-gas- 
hah,  crooning  her  child  song  and  Gwi-yee,  just  returned  from  her 
far  distant  home,  and  the  snow  was  fast  melting  from  her  moccasins! 

Thus  the  mystery  grew  around  Gwi-yee,  and  as  the  night  that 
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drapes  in  its  black  shadows,  Gwi-yee  folded  herself  in  the  gloom 
that  threatened  her,  baneful  its  power,  malign  its  darkness  !  Her 
wooers  had  abandoned  her,  the  maidens  shunned  her,  the  old  people 
who  knew  all  the  signs  of  the  witches  feared  her  as  a  thing  of  dread ; 
and  even  the  kind  0-gas-hah  hushed  her  crooning  child  song  as  if 
in  fear. 

The  curse  of  the  Witch  Hawk  had  fallen  upon  her!  Why  had 
he  taken  her  from  her  forest  friends  who  had  nurtured  and  reared 
her?  What  had  she  known  but  the  simple  forests  where  the  bears 
had  taught  her  their  liberty  life?  On  their  wide  walks  she  had 
roamed  far  and  free.  The  cheats  and  sorrows  of  the  human  kind 
were  unknown  to  her  friends,  who  had  taught  her  to  hide  from 
their  killing.  The  forests  and  rivers  and  skies  were  all  hers  where 
unrestrained  she  had  wandered  in  her  wild  wood  life.  Why  had 
the  Witch  Hawk  enticed  her  to  the  restless  uncertain  ways 
of  the  human?  She  had  learned  to  love  with  the  human  love  but 
to  be  hated ;  she  had  been  kind  but  to  be  scorned,  and  as  a  human, 
lived  but  to  destroy! 

Back  again  to  her  old  life  she  would  flee,  never  to  return  from  its 
peace.  And  the  voice  of  0-gas-hah  was  crooning  like  a  refrain  of 
the  dying  as  Gwi-yee  fled  to  the  forest. 

Foredoomed  was  Gwi-yee.  The  hunters  who  had  preceded  her 
had  surrounded  the  forests  where  they  watched  many  nights. 

The  moon  peered  through  the  snow  laden  trees  as  a  bear  was 
tracking  its  way  in  the  drifts.  Slow  and  more  slow  it  tracked  its 
way  when  a  swift  flying  arrow  pierced  its  heart,  and  it  fell  to  its 
death  in  the  snows.  In  triumph  the  hunters  drew  near,  when 
from  its  body  arose  a  young  maiden  wrapped  in  a  great  light,  a 
young  maiden  dressed  in  doeskin,  her  feet  sheathed  in  porcu- 
pined  moccasins,  her  long  black  hair  braided  with  the  wild  grasses 
of  the  summer,  and  a  hawk  screamed  through  the  forest  as  she 
vanished ! 

"It  was  Gwi-yee!"  exclaimed  the  hunter,  "the  Bear  Woman, 
the  witch  who  has  destroyed  us!  " 


Part  2 
MYTHS  AND  LEGENDS 

BY 
HARRIET    MAXWELL    CONVERSE 

REVISED    BY    THE    EDITOR    FROM    ROUGH    DRAFTS    FOUND    AMONG 

MRS  converse's  manuscripts 
OTT-WAIS-HA,  THE  SOUL 

Its  journey 

With  faith  in  the  immortality  of  the  soul,  the  Iroquois  also 
believe  that  each  no-twais-ha  (soul)  has  a  path  which  leads  from 
every  lodge  door  direct  to  the  land  of  the  Great  Maker,  and  that 


Chief  Cornplanter,  of  the  Senecas,  the  tribal  historian  from  whom 
Mrs  Converse  obtained  this  legend 

the  Ott-wais-ha  never  loses  its  identity  in  the  various  transmigra- 
tions through  which  it  must  pass  toward  its  final  rest. 

In  its  earth  tarrying  it  frequently  leaves  its  human  in  the  care 
of  its  mortal,  or  material,  spirit,  to  wander  throughout  the  mysteries 
of  space,  and  in  its  wingings  may  enter  some  other  existence,  either 
bird,  animal  or  reptile,  there  to  tarry  for  a  time  for  knowledge  which, 
when  it  returns  to  its  human,  it  will  reveal  to  him  in  dreams. 

93 
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In  the  few  seconds  of  a  dream,  the  Ott-wais-ha  can  relate  the 
experiences  of  a  lifetime.  If  their  revelation  be  of  special  impor- 
tance, the  dreaming  human  will  remember  it  when  he  awakes,  will 
relate  it  to  a  tribal  dream  prophet  who  will  interpret  its  significance 
which  may  prove  a  guidance  for  the  entire  life  of  the  dreamer.^ 

Should  an  Indian  threaten  "  the  rattlesnake  warns  but  once," 
it  may  be  the  caution  of  a  dream  revelation  which  has  taught  him 
the  mercy  of  a  warning  before  the  thrust  of  death.  Should  an 
Indian  become  hopelessly  depraved  and  fail  to  heed  the  warnings 
of  his  dreams,  it  may  occur  that  the  Ott-wais-ha,  unable  to  endure 
his  depravity,  will  abandon  him  and  descending  to  his  mere  mortal 
existence,  he  will  be  compelled  to  live  out  his  earth  life  bereft  of 
his  immortal  soul. 

But  the  Ott-wais-ha  will  not  desert  its  mortal  unless  by  a  continu- 
ous abuse  of  its  goodness;  and  conscious  of  this,  the  Indian  more 
frequently  makes  his  offerings  and  sacrifices  to  his  evil  spirit  than 
his  good,  for  to  pacif}^  his  evil  is  the  war  wail  of  his  battle  for 
eternity. 

By  a  legend  of  the  Ott-wais-ha:  One  night  two  hunters  were 
resting  by  the  side  of  a  small  stream  in  the  forest ;  they  were  waiting 
for  the  day  dawn.  One  was  drowsy  in  a  half  sleep,  when  his  wake- 
ful companion,  who  was  watching  the  east  sky,  saw  a  small  spark 
of  fire  pass  from  the  mouth  of  the  sleeper  and  float  in  the  air  to  the 
edge  of  the  stream,  crossing  it  on  a  silvery  willow  leaP  which  was 
drifting  to  the  opposite  bank.  Hovering  there  for  a  moment  as  if 
confused  it  finally  entered  the  skull  of  a  small  bird  which  lay  bleach- 
ing on  the  bank  and  disappeared.  The  watching  hunter  did  not 
disturb  his  sleeping  companion,  and  when  at  the  sunrise  he  awoke, 
he  related  a  strange  dream  that  had  come  to  him. 

The  dream 

He  had  left  the  forest  in  a  great  light  and,  as  if  with  wings,  had 
soared  to  a  far  away  land,  and  a  peaceful  water  whose  borders 
reached  from  horizon  to  horizon.     There  he  found  waiting  him  a 

'  The  mystery  of  dreams  was  one  that  profoundly  impressed  the  Iroquois  but  in  this 
they  did  not  differ  from  most  primitive  people.  With  them  every  dream  had  a  meaning 
which  the  dream  interpreter  could  reveal.  One  of  the  ceremonies  at  the  midwinter  festival 
was  the  guessing  of  dreams.  The  Jesuit  missionaries  have  left  some  interesting  accounts 
of  this  custom.  Dreams  determined  the  assembling  of  several  of  the  secret  societies  and 
some  are  said  to  have  originated  thus. 

The  influence  of  dreams  upon  primitive  minds  can  hardly  be  realized  by  any  one  but  the 
close  student  of  savage  races.  Some  seem  to  be  in  a  perpetual  daze  and  almost  unable  to 
distinguish  between  the  imaginative  happenings  of  their  sleep  and  the  actual  happenings 
of  the  waking  state. 

^  According  to  Iroquois  lore  the  soul  in  crossing  water  must  have  some  material  boat  or 
bridge,  howsoever  small. 
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silver  canoe  which  was  vast  in  dazzling  splendor  as  it  floated  on 
the  waters,  which  bore  him  to  the  furthermost  shore  where  he  met 
a  great  eagle  which,  seeming  to  be  waiting,  guided  him  to  its  home 
whose  pearl-white  dome  touched  the  high  sky  above  the  gray- 
clouds  which  were  hovering  over  the  far  distant  earth  beneath. 

Within  the  dome,  multitudes  of  birds  of  dazzling  plumage  were 
circling  the  air;  some  w^ere  feathered  like  unto  the  rainbow  lines; 
others  as  the  white  snowdrift;  but  the  greater  flock  was  gray  as 
the  night  shadows  and  darkened  the  dome  as  they  winged  past. 
In  a  corner,  dense  with  threatening  blackness,  were  groups  of 
vampires  whose  talons  spread  out  reeking  with  blood,  as  they 
restlessh^  reeled  to  and  fro  in  the  strangeness  as  if  searching  for 
prey  that  came  not  to  this  land  of  bird  life.  These  terrors  the 
eagle  seemed  pushing  back  as  the}^  flocked  to  the  front,  when  from 
amid  the  wheeling  and  whirring  and  the  beating  of  w4ngs  against 
the  still  air,  came  a  voice  sajdng:  "  Not  so  fast  Ott-wais-ha,  3^ou 
are  a  stranger  to  this  sky  way  of  the  birds ;  you  have  left  the  body 
of  5'our  hvmter  below,  who  is  locked  as  fast  to  his  sleep  as  the  root 
to  its  tree.  Here  the  eagle  sleeps  not,  the  vulture  rests  not  and 
its  wings  flutter  for  flight  in  the  darkness  as  the  earth  sleeps  below ; 
your  journejdng  is  long;  this  is  but  a  rest  place  on  the  way  to  the 
lands  of  the  Creator.  You  are  too  soon  for  that  trail,  you  can  not 
wait  here.  Even  now  your  body  below  breathes  to  the  sun;  return 
swift  to  his  day  and  night  earth  life  and  train  it  how  to  live  your 
life;  teach  it  its  evil  and  good;  cry  into  its  ear  the  wail  of  warning 
and  the  shout  of  victory.  We  are  of  the  peace  path  which  you 
will  soon  travel,  but  you  are  not  yet  strong;  the  death  birds  hover 
near,  they  scent  the  blood  of  your  meat,  and  will  drain  it  to  death  !  " 
The  voice  ceased  its  strange  intoning,  a  something  winged  by  the 
dreamer  who  looked  in  vain  for  the  eagle.  The  water,  the  silver 
canoe,  the  myriad  of  birds,  all  had  vanished  as,  waking,  the  dreamer 
opened  his  eyes  to  the  sun  which  was  sending  its  beams  through 
the  shades  of  the  forest.  "  I  know,  and  will  remember,  I  have 
heard  the  warning,"  said  the  hunter,  as  he  wended  his  way  to  the 
game. 

And  the  dream  to  the  dreamer?  The  spark  of  fire  which  had 
issued  from  the  lips  of  the  sleeper  became  the  Ott-wais-ha,  the 
"  immortal  fire  of  life  ";  the  little  brook  the  "  great  water";  the 
willow  leaf  the  "  silvery  canoe  ";  the  skull  of  the  bird  the  great 
dome  in  which  were  hovering  the  eagle,  the  vtilture,  the  vampires, 
the  three  contentious  attributes  of  mortal  life,  the  noble,  the 
degraded,  the  murderous;  all  these  the  Ott-wais-ha  had  shown  to 
its  earth  soul. 
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Thereafter   the   hunter  would    not   kill   the   eagle,    fearing   the 
vampire  behind  him  which  might  plunder  and  kill. 
The  dream  prophet  knew,  and  could  reveal! 


It  is  the  custom  of  some  Indian  tribes  to  kill  a  bird  above  the 
grave  of  the  newly  dead,  that  its  spirit  may  accompany  the  soul 
on  its  way  to  the  lands  of  the  Maker-of-all.  Other  tribes  release 
a  living  bird  from  a  cage  to  typify  the  release  of  the  spirit  from 
its  body. 

The  Iroquois  says  the  eagle  is  the  only  bird  that  looks  straight 
into  the  eyes  of  the  sun.  He  seeks  his  prey  in  the  low  valleys 
but  has  his  aery  on  the  pinnacles  of  the  mountain  hights. 

GAU-WI-DI-NE  AND  GO-HAY,  WINTER  AND  SPRING* 

The  snow  mountain  lifted  its  head  close  to  the  sky;  the  clouds 
wrapped  around  it  their  floating  drifts  which  held  the  winter's 
hail  and  snowfalls,  and  with  scorn  it  defied  the  sunlight  which 
crept  over  its  hight,  slow  and  shivering  on  its  way  to  the  valleys. 

Close  at  the  foot  of  the  mountain,  an  old  man  had  built  him  a 
lodge  "  for  a  time,"  said  he,  as  he  packed  it  around  with  great 
blocks  of  ice.  Within  he  stored  piles  of  wood  and  corn  and  dried 
meat  and  fish.  No  person,  animal  nor  bird  could  enter  this  lodge, 
only  North  Wind,  the  only  friend  the  old  man  had.  Whenever 
strong  and  lusty  North  Wind  passed  the  lodge  he  would  scream 
"ugh-e-e-e,  ugh-e-e-e,  ugh-e-e-e,"  as  with  a  blast  of  his  blustering 
breath  he  blew  open  the  door,  and  entering,  would  light  his  pipe 
and  sit  close  by  the  old  man's  fire  and  rest  from  his  wanderings 
over  the  earth. 

But  North  Wind  came  only  seldom  to  the  lodge.  He  was  too 
busy  searching  the  corners  of  the  earth  and  driving  the  snows  and 
the  hail,  but  when  he  had  wandered  far  and  was  in  need  of  advice, 
he  would  visit  the  lodge  to  smoke  and  counsel  with  the  old  man 
about  the  next  snowfall,  before  journeying  to  his  home  in  the 
north  sky ;  and  they  would  sit  by  the  fire  which  blazed  and  glowed 
yet  could  not  warm  them. 

1  Another  version,  from  the  Senecas,  makes  Ha'-to'  the  Spirit  of  the  Winter  and  O-swi- 
ne'-don',  the  Spirit  of  Warmth.  The  former  is  described  as  an  old  man  who  skulks  about 
in  the  woods  and  raps  the  trees  with  his  war  club,  (ga-ji-wa).  When  the  weather  is  the 
coldest  he  is  the  most  active  and  any  one  can  hear  him  rapping  the  trees.  It  is  a  very  evil 
thing  to  imitate  the  acts  of  any  nature  spirit.  The  penalty  is  to  be  captured  by  the  spirit 
and  pressed  into  its  service.  Ha'-to'  is  deathly  afraid  of  blackberries  and  never  visits  the 
earth  when  they  are  in  blossom.  A  boy  who  had  mocked  Ha'-to'  once  vanquished  him 
by  throwing  a  pot  of  blackberry  sauce  in  his  face.  Thus  the  Senecas  use  blackberries  in 
winter  as  a  medicine  against  frost  bites. 
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The  old  man's  bushy  whiskers  were  heavy  with  the  icicles  which 
clung  to  them,  and  when  the  blazing  fire  flared  its  lights,  illuminat- 
ing them  with  the  warm  hues  of  the  summer  sunset,  he  would 
rave  as  he  struck  them  down,  and  glare  with  rage  as  they  fell 
snapping  and  crackling  at  his  feet. 

One  night,  as  together  they  sat  smoking  and  dozing  before  the 
fire,  a  strange  feeling  of  fear  came  over  them,  the  air  seemed 
growing  warmer  and  the  ice  began  to  melt.  Said  North  Wind: 
"  I  wonder  what  warm  thing  is  coming,  the  snow  seems  vanishing 
and  sinking  lower  in  the  earth."  But  the  old  man  cared  not, 
and  was  silent.  He  knew  his  lodge  was  strong,  and  he  chuckled 
with  scorn  as  he  bade  North  Wind  abandon  his  fears  and  depart 
for  his  home.  But  North  Wind  went  drifting  the  fast  falling  snow 
higher  on  the  mountain  until  it  groaned  under  its  heavy  burden, 
and  scolding  and  blasting,  his  voice  gradually  died  away.  Still 
the  old  man  remained  silent  and  moved  not,  but  lost  in  thought 
sat  looking  into  the  fire  when  there  came  a  loud  knock  at  his  door. 
"  Some  foolish  breath  of  North  Wind  is  wandering,"  thought  he, 
and  he  heeded  it  not. 

Again  came  the  rapping,  but  swifter  and  louder,  and  a  pleading 
voice  begged  to  come  in. 

Still  the  old  man  remained  silent,  and  drawing  nearer  to  the 
fire  quieted  himself  for  sleep;  but  the  rapping  continued,  louder, 
fiercer,  and  increased  his  anger.  "  Who  dares  approach  the  door 
of  my  lodge?  "  he  shrieked.  "  You  are  not  North  Wind,  who 
alone  can  enter  here.  Begone!  no  refuge  here  for  trifling  winds, 
go  back  to  your  home  in  the  sky."  But  as  he  spoke,  the  strong 
bar  securing  the  door  fell  from  its  fastening,  the  door  swung  open 
and  a  stalwart  young  warrior  stood  before  him  shaking  the  snow 
from  his  shoulders  as  he  noiselessly  closed  the  door. 

Safe  within  the  lodge,  the  warrior  heeded  not  the  old  man's 
anger,  but  with  a  cheerful  greeting  drew  close  to  the  fire,  extend- 
ing his  hands  to  its  ruddy  blaze,  when  a  glow  as  of  summer 
illumined  the  lodge.  But  the  kindly  greeting  and  the  glowing 
light  served  only  to  incense  the  old  man,  and  rising  in  rage  he 
ordered  the  warrior  to  depart. 

"  Go!  "  he  exclaimed,  "  I  know  you  not.  You  have  entered 
my  lodge  and  you  bring  a  strange  light.  Why  have  you  forced 
my  lodge  door?  You  are  young,  and  youth  has  no  need  of  my 
fire.  When  I  enter  my  lodge,  all  the  earth  sleeps.  You  are  strong, 
with  the  glow  of  sunshine  on  your  face.  Long  ago  I  buried  the 
sunshine  beneath  the  snowdrifts.     Go!  you  have  no  place  here. 
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Your  e3"es  bear  the  gleam  of  the  summer  stars,  North  Wind 
blew  out  the  summer  starlights  moons  ago.  Your  eyes  dazzle 
my  lodge,  your  breath  does  not  smoke  in  chill  vapors,  but  comes 
from  your  lips  soft  and  warm,  it  will  melt  my  lodge,  you  have  no 
place  here. 

Your  hair  so  soft  and  fine,  streaming  back  like  the  night  shades, 
will  weave  my  lodge  into  tangles.     You  have  no  place  here. 

Your  shoulders  are  bare  and  white  as  the  snowdrifts.  You 
have  no  furs  to  cover  them;  depart  from  m}"  lodge.  See,  as  you 
sit  by  my  fare,  how  it  draws  away  from  you.  Depart,  I  say,  from 
my  lodge!  " 

But  the  young  warrior  only  smiled,  and  asked  that  he  might 
remain  to  fill  his  pipe ;  and  they  sat  down  by  the  fire  when  the  old 
man  became  garrulous  and  began  to  boast  of  his  great  powers. 

"  I  am  powerful  and  strong  "  said  he,  "I  send  North  Wind  to 
blow  all  over  the  earth  and  its  waters  stop  to  listen  to  his  voice 
as  he  freezes  them  fast  asleep.  When  I  touch  the  sky,  the  snow 
hurries  down  and  the  hunters  hide  by  their  lodge  fires;  the  birds 
fly  scared,  and  the  animals  creep  to  their  caves.  When  I  lay  my 
hand  on  the  land,  I  harden  it  still  as  the  rocks ;  nothing  can  forbid 
me  nor  loosen  my  fetters.  You,  young  warrior,  though  you  shine 
like  the  Sun,  you  have  no  power.  Go!  I  give  you  a  chance  to 
escape  me,  but  I  could  blow  my  breath  and  fold  around  you  a 
mist  which  would  ttirn  you  to  ice,  forever! 

I  am  not  a  friend  to  the  Sun,  who  grows  pale  and  cold  and  flees 
to  the  south  land  when  I  come;  yet  I  see  his  glance  in  your  face, 
w^here  no  winter  shadows  hide.  My  North  Wind  will  soon  return; 
he  hates  the  summer  and  will  bind  fast  its  hands.  You  fear  me 
not,  and  smile  because  you  know  me  not.  Young  man,  listen.  I 
am  Gau-wi-di-ne,  Winter!  Now  fear  me  and  depart.  Pass  from 
my  lodge  and  go  out  to  the  wind." 

But  the  young  warrior  moved  not,  only  smiled  as  he  refilled  the 
pipe  for  the  trembling  old  man,  saying,  "  Here,  take  your  pipe,  it 
will  soothe  you  and  make  you  stronger  for  a  little  while  longer"; 
and  he  packed  the  o-yan-kwa  (Indian  tobacco)  deep  and  hard 
in  the  pipe. 

Said  the  warrior,  "  Now  you  must  smoke  for  me,  smoke  for 
youth  and  Spring!  I  fear  not  your  boasting;  you  are  aged  and 
slow  while  I  am  young  and  strong.  I  hear  the  voice  of  South 
Wind.  Your  North  Wind  hears,  and  Ga-oh  is  hurrying  him  back 
to  his  home.  Wrap  you  up  warm  while  yet  the  snowdrifts  cover 
the  earth  path,  and  flee  to  your  lodge  in  the  north  sky.  I  am 
here  now,  and  you  shall  know  me.     I,  too,  am  powerful! 
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When  I  lift  my  hand,  the  sky  opens  wide  and  I  waken  the  sleep- 
ing Sun,  which  follows  me  warm  and  glad.  I  touch  the  earth  and 
it  grows  soft  and  gentle,  and  breathes  strong  and  swift  as  my 
South  Wind  ploughs  under  the  snows  to  loosen  j^our  grasp.  The 
trees  in  the  forest  welcome  my  voice  and  send  out  their  buds  to 
my  hand.  When  my  breezes  blow  mv  long  hair  to  the  clouds,  they 
send  down  gentle  showers  that  whisper  the  grasses  to  grow. 

I  came  not  to  tarry  long  in  my  peace  talk  with  you,  but  to  smoke 
with  you  and  warn  you  that  the  sun  is  waiting  for  me  to  open  its 
door.  You  and  North  Wind  have  built  your  lodge  strong,  but 
each  wind,  the  North,  and  the  East,  and  the  West,  and  the  South, 
has  its  time  for  the  earth.  Now  South  Wind  is  calling  me;  return 
you  to  your  big  lodge  in  the  sky.  Travel  quick  on  your  way  that 
you  may  not  fall  in  the  path  of  the  Sun.  See!  it  is  now  sending 
down  its  arrows  broad  and  strong!  " 

The  old  man  saw  and  trembled.  He  seemed  fading  smaller,  and 
grown  too  weak  to  speak,  could  only  whisper,  "  Young  warrior, 
who  are  you?" 

In  a  voice  that  breathed  soft  as  the  breath  of  wild  blossoms,  he 
answered:  "  I  am  Go-hay,  Spring!  I  have  come  to  rule,  and  my 
lodge  now  covers  the  earth !  I  have  talked  to  your  mountain  and 
it  has  heard;  I  have  called  the  South  Wind  and  it  is  near;  the  Sun 
is  awake  from  its  winter  sleep  and  summons  me  quick  and  loud. 
Your  North  Wind  has  fled  to  his  north  sky;  you  are  late  in  follow- 
ing. You  have  lingered  too  long  over  your  peace  pipe  and  its 
smoke  now  floats  far  away.  Haste  while  yet  there  is  time  that 
you  may  lose  not  your  trail." 

And  Go-hay  began  singing  the  Sun  song  as  he  opened  the  door 
of  the  lodge.  Hovering  above  it  was  a  great  bird  whose  wings 
seemed  blown  by  a  strong  wind,  and  while  Go-hay  continued  to 
sing,  it  flew  down  to  the  lodge  and  folding  Gau-wi-di-ne  to  its 
breast,  slowly  winged  away  to  the  north,  and  when  the  Sun  lifted 
its  head  in  the  east,  it  beheld  the  bird  disappearing  behind  the  far 
away  sky.  The  Sun  glanced  down  where  Gau-wi-di-ne  had  built 
his  lodge,  whose  fire  had  burned  but  could  not  warm,  and  a  bed  of 
young  blossoms  lifted  their  heads  to  the  touch  of  its  beams.  Where 
the  wood  and  the  corn  and  the  dried  meat  and  fish  had  been  heaped, 
a  young  tree  was  leafing,  and  a  bluebird  was  trying  its  wings  for  a 
nest.  And  the  great  ice  mountain  had  melted  to  a  swift  running 
river  which  sped  through  the  valley  bearing  its  message  of  the 
springtime. 

Gau-wi-di-ne  had  passed  his  time,  and  Go-hay  reigned  over  the 
earth! 
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Some  writers  have  credited  this  legend  to  the  Ojibwas,  but  for 
many  generations  the  Iroquois  have  claimed  it  as  their  own. 

NEH  JO  GA-OH,  THE  MYTH-DWARF  PEOPLE 

GA-HON-GA,   THE  STONE  THROWERS 

Among  the  fable  folk  of  the  Iroquois,  the  Jo-ga-oh,  or  invisible 
little  people  are  beings  empowered  to  serve  nature  with  the  same 
authority  as  the  greater  spirits. 

These  little  people  are  divided  into  three  tribes,  the  Ga-hon-ga 
of  the  rocks  and  rivers,  the  Gan-da-yah  of  the  fruits  and  grains 
and  the  Oh-dan-was  of  the  underearth  shadows. 

The  Ga-hon-ga,  guardians  of  the  streams,  dwell  in  rock  caves 
beside  the  waters  and  though  dwarf  in  being  are  gigantic  in  strength. 
They  can  uproot  the  largest  tree  by  a  twist  of  the  hand  and  hurl 
massive  rocks  into  the  rivers  to  lift  the  waters  wdien  floods  threaten. 
They  have  frequently  visited  Indians  in  awake  dreams  and  led 
them  to  their  dwelling  places  and  then  challenged  them  to  feats 
of  strength,  such  as  playing  ball  with  the  rocks,  often  hurling  them 
high  out  of  sight  in  the  air.  Because  of  this  fondness,  the  Indians 
often  called  them  "  Stone  Throwers."  ^ 

When  a  drought  parches  the  land,  the  Indian,  wise  in  mystery 
ways,  goes  far  into  the  forests  and  searches  along  the  mountain 
streams  until  he  finds  the  signs  of  the  Ga-hon-ga.  These  are  little 
cup-shaped  hollows  in  the  soft  earth  that  edges  the  streams  and 
are  the  promise  of  rain.  The  Indian  carefully  scoops  up  these  hol- 
low^s  in  the  mud  and  dries  them  on  a  fragment  of  bark  in  the  sun. 
They  are  the  "  dew  cup  charms  "  that  placed  in  a  lodge  attract 
the  Gan-da-yah  of  the  fruits  and  grains  who  begin  immediately 
their  activity  in  the  ground  of  the  garden. 

In  their  province  of  watchfulness  they  instruct  the  fish,  direct- 
ing their  movements  and  giving  them  shelter  in  their  deep 
water  caves  if  pursued  by  merciless  fishermen  or  confused  in  the 
whirl  of  the  flood.  They  know  the  twists  of  every  trap  and  will 
loosen  them  to  release  the  captive  fish,  when  they  deem  it  wise  to 
do  so.  They  can  command  a  fruitful  or  barren  season  and  unless 
propitiated  frequently  punish  negligence  with  famine. 

1  The  Stone  Throwers  are  a  band  of  elves  who  are  fond  of  playing  harmless  pranks. 
Should  one  offend  them,  however,  the  prank  may  cease  to  be  harmless.  An  Indian  who 
discovers  that  he  has  been  punished  by  them  at  once  holds  a  proper  ceremony  for  their 
propitiation.  Mr  M.  R.  Harrington  who  questioned  the  Oneidas  regarding  their  belief 
in  the  Jo-ga-oh  was  told  that  when  a  good  round  stone  was  needed  for  a  hammer  or  corn 
crusher  that  an  Indian  would  go  down  to  a  creek  and  place  an  offering  of  tobacco  beneath 
a  flat  stone  and  returning  the  next  day  find  within  the  radius  of  a  man's  length  a  stone  just 
suitable  for  his  purposes. 
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By  a  legend  of  these  Ga-hon-ga,  at  one  time  an  abandoned  or- 
phan boy^  was  playing  by  the  side  of  a  river  where  one  of  these 
little  people  was  paddling  his  canoe.  The  boy  was  invited  to  take 
a  ride  but  the  canoe  was  so  small  that  he  at  first  refused.  By 
continual  urging,  however,  the  little  rock  thrower  induced  the  boy 
to  venture  in,  when  with  a  single  stroke  of  the  paddle  he  swept 
the  canoe  high  from  the  bosom  of  the  river,  up  into  the  air  and 
into  the  side  of  a  cliff  that  towered  from  the  mouth  of  the  river. 
They  had  entered  a  cave  filled  with  the  old  and  the  young  of  the 
little  folk  who  began  their  Joy  dance  in  honor  of  their  visitor,  the 
orphan  boy. 

Dwelling  with  these  people,  the  boy  was  taught  their  wondrous 
ways,  their  mysticism,  exorcisms  and  dances,  all  so  efficacious  in 
coaxing  the  fruits  to  come  forth  to  the  sun.  In  the  dark  recesses 
of  the  high  clifE  cave  he  learned  many  strange  things  as  he  saw 
the  little  people  at  work  and  so  marvelous  was  it  all  that  his  stay 
seemed  but  a  few  da  vs.  Then  suddenlv  thev  commanded  him  to 
return  to  his  people.  He  was  given  a  portion  of  each  bird  and  ani- 
mal as  a  charm  and  told  how  to  employ  each  with  effect.  The 
corn  and  the  beans  would  obey  his  words  and  the  berries  and 
fruits  would  ripen  at  his  bidding,  the  harvests  would  be  full  w^hen 
he  sang  and  the  flowers  and  leaves  would  unfurl  as  he  walked 
through  the  lands.  Unknowing,  as  they  were  instructing  him 
he  was  being  let  down  in  the  valley  from  which  he  had  come.  The 
Ga-hon-ga  had  vanished  and  going  among  the  people  he  found 
himself  a  man,  his  captivity  had  been  one  of  40  years,  and  yet  it 
seemed  but  a  visit  of  so  many  days.  He  was  a  man  of  gigantic 
proportions  and  inspired  awe  when  he  taught  to  the  wise  the  laws 
and  the  charms,  the  dances  and  songs  of  the  Ga-hon-ga.^ 

Thus  has  the  story  of  the  little  rock  people  been  transmitted 
from  generation  to  generation  for  numberless  years.  The  fisher- 
man and  the  hunter  know  it,  the  grandmothers  tell  it  to  their 
children's  children  and  the  children  tell  it  to  their  dolls,  the  medi- 
cine men  chant  its  songs  and  in  their  incantations  for  the  harvests, 
they  dance  for  the  little  folk,  and  the  dancers  in  darkness  chant 
the  story  in  song.^ 

1  It  is  interesting  to  note  the  important  part  which  orphans  play  in  Iroquois  mythology. 
Most  of  the  mystic  societies  were  founded  by  orphans  who  had  been  driven  from  home  to 
perish  and  other  legends  set  forth  the  great  heroism  and  eventual  success  of  orphans  who 
are  cared  for  (or  ill  cared  for)  by  their  uncles  and  grandparents.  The  "  neglected  nephew  " 
stories  form  a  large  portion  of  Iroquoian  legendary  lore. 

2  The  youth  who  founded  the  Pygmy  Society,  sometimes  called  the  Dark  Dancers,  bore 
the  name  of  Covered-with-excrement,  in  allusion  to  the  filthy  condition  in  which  his  uncle 
kept  him. 

'  The  ceremonies  of  the  Pygmy  Society  are  called  at  certain  times  to    propitiate    the    elves 


IROOUOIS    MYTHS    AND    LEGENDS 


103 


c  .a 

o  -^ 
f2  5 

E  >> 
o  ° 

O)    n 
O  -^ 

4)    o 
O    <U 

^^    a! 

I-  3. 

'^  £ 

^    o 

+^  a 

-IJ  ^ 
il  >> 

O    to 

cn  c 
>."? 

B  2 

a  o 


I04  NEW    YORK    STATE    MUSEUM 

NEH  OH-DO-WAS,   THE  UNDEREARTH  MYTHS 

The  Little  Folk  of  the  Darkness,  the  underearth  dwellers,  are 
most  wise  and  mysterious.  Seldom  do  the  eyes  of  men  penetrate 
the  gloom  to  recognize  them.* 

These  Oh-do-was  are  the  wondrous  band  of  elf  folk  that  hold 
jurisdiction  over  the  sunless  domain  beneath  the  earth  where 
dwell  the  creatures  of  the  darkness  and  the  prisoners  that  have 
offended  the  regions  of  light. 

In  the  dim  world  where  the  Oh-do-was  live  are  deep  forests  and 
broad  plains  where  roam  the  animals  whose  proper  abode  is  there 
and  though  all  that  lives  there  wishes  to  escape  yet  both  good  and 
bad,  native  and  captive  are  bidden  to  be  content  and  dwell  where 
fate  has  placed  them.  Among  the  mysterious  underearth  denizens 
are  the  white  buffaloes  who  are  tempted  again  and  again  to  gain 
the  earth's  surface,  but  the  paths  to  the  light  are  guarded  and  the 
white  buffalo  must  not  climb  to  the  sunlight  to  gallop  with  his 
brown  brothers  over  the  plains.  Sometimes  they  try  to  rush  up 
and  out  and  then  the  Oh-do-was  rally  their  hunters  and  thin  out 
the  unruly  herds  with  their  arrows.  'Tis  then  that  a  messenger  is 
sent  above  to  tell  the  sunlight  elves  that  the  chase  is  on  and  the 
earth  elves  hang  a  red  cloud  high  in  the  heavens  as  a  sign  of  the 
hunt.  Ever  alert  for  signals,  the  Indian  reads  the  symbol  of  the 
red  cloud  and  rejoices  that  the  Little  People  are  watchful  and 
brave. 

Always  intent  on  flight  the  venomous  reptiles  and  creatures  of 
death  slink  in  the  deep  shadows  of  the  dim  underplace,  captives 
of  the  watchful  Oh-do-was.  Though  the}^  are  small  it  is  not  often 
that  they  fail  to  fight  back  the  powerful  monsters  that  rush  to  the 
door  to  the  light  world,  but  sometimes  one  escapes  and  whizzing 
out  in  the  darkness  of  earth's  night,  spreads  his  poisonous  breath 
over  the  forests  and  creates  the  pestilence  that  sweeps  all  before  it. 
Then  the  monsters,  maddened  by  jealousy,  search  out  the  places 
where  the  springs  spout  to  the  surface  and  poison  the  waters,  and, 
where  a  deep  grown  root  has  pushed  its  way  through  the  wall  of  the 
underearth  in  search  of  water,  they  tear  it  with  their  fangs  and 
the  earth  tree  above  wilts  and  dies.  But  such  things  are  rare 
for  the  Oh-do-was  are  vigilant  and  faithful  and  strong  and  will  not 
v/illingly  let  death  escape  to  their  elves  and  their  human  friends. 

and  sprites  who  often  wish  to  be  assured  of  man's  gratitude  for  their  favors.  The  writer 
has  translated  the  entire  ritual  and  recorded  the  songs  and  chants  on  the  phonograph. 
The  Seneca  name  for  the  society  is  Yot-don-dak-goh. 

The  editor  has  questioned  a  number  of  Iroquois  children  regarding  the  Jo-ga-oh  and 
has  been  told  that  these  little  folk  have  sometimes  been  seen  running  through  the  woods! 
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At  certain  times  they  visit  their  relatives  above.  At  night  they 
hold  festivals  in  the  forests  and  the  circle  beneath  many  a  deep 
wood  tree,  where  the  grass  refuses  to  grow,  is  the  ring  where  the 
dances  are  held.  Inhabiting  the  darkness,  the  light  of  the  sun 
would  bHnd  them  but  they  do  not  fear  the  moon's  soft  rays.  The 
creatures  of  the  night,  the  bats  and  birds  and  the  prowlers  of  the 
darkness  know  the  Oh-do-was  and  are  wary  for  sometimes  offen- 
sive intruding  animals  are  captured^  and  carried  far  beneath  the 
fields  and  forests,  nor  may  they  expect  to  be  ransomed  by  their 
elf  guardians  of  the  light  when  they  visit  the  regions  below  for  no 
Jo-ga-oh  ever  questions  the  act  of  another. 

Thus  banded  the  Jo-ga-oh  of  the  earth,  above  and  below,  guard, 
guide  and  advise  all  living  nature,  and  protect  the  Indians  from 
unseen  foes.  The  Indian,  grateful  for  this  unselfish  service,  reveres 
the  Little  Folk  and  sings  their  praises  in  ceremonies  and  dedicates 
dances  to  them. 

NEH  GAN-DA-YAH  OF  THE  FRUITS  AND  GRAINS 

In  the  divisions  of  the  Jo-ga-oh  the  Gan-da-yah  are  the  most 
beloved  by  the  Indians.  The  office  of  these  elves  is  to  protect 
and  advise  the  fruits  and  grains.  They  are  the  little  people  of  the 
sunshine  who  bring  joy  and  brightness  to  the  Indian's  heart. 

In  the  springtime  these  "  Little  People  "  hide  in  dark  sheltered 
places  and  whisper  to  the  earth  as  they  listen  to  the  complaints 
of  the  growing  seeds.  When  the  sun  bestows  its  full  summer 
glow  the}^  wander  over  the  fields  tinting  the  grains  and  ripening 
the  fruits  and  bidding  all  growing  things  to  look  to  the  sun.  Their 
labor  commences  with  the  strawberry  plant,  whose  fruit  is  a  special 
gift  to  mankind.  When  the  ground  softens  from  the  frost  the 
"  Little  People  "  loosen  the  earth  around  each  strawberry  root, 
that  its  shoots  may  better  push  through  to  the  light.  They  shape 
its  leaves  to  the  sun,  turning  the  blossoms  upward  to  its  touches 
and  guiding  the  runners  to  new  growing  places.     Assisting  the 

They  generally  are  dressed  in  all  the  traditional  paraphernalia  of  the  Indian  but  sometimes 
are  entirely  naked.  Two  Seneca  children  who  described  them  said  that  they  were  about 
a  foot  high  and  ran  very  fast.  With  adults  they  are  more  heard  than  seen  and  are  known 
by  their  drumming  on  the  wet  drum.  The  listening  initiate  who  hears  the  tap  of  the  ring- 
ing water  tom-tom  knows  instantly  that  the  elves  are  calling  a  council  and  summons  his 
society  to  meet  and  make  the  proper  offerings  to  these  "  elves  who  run  in  the  darkness  and 
who  wander  upon  the  mountains." 

1  The  elves  are  naturally  unsuccessful  hunters.  This  is  not  because  they  lack  skill  but 
because  the  animals  have  learned  to  detect  their  peculiar  scent.  Because  of  this  the  mem- 
bers of  the  Pygmy  Society  save  the  parings  and  scrapings  from  their  finger  nails  and  tie 
them  in  little  bags  to  throw  among  the  rocks  for  the  elves.  They  are  believed  to  saturate 
them  in  water  and  bathe  in  it.  The  animals  then  think  that  human  hunters  seek  them 
and  are  not  afraid. 
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timid  fruit  buds  at  nightfall  they  direct  them  from  the  west  sky 
where  they  had  followed  the  sun  back  to  the  east  and  the  morning's 
glow.  When  the  full  fruit  first  blushes  on  the  vine  these  guardian 
elves  protect  it  from  the  ravages  of  evil  insects  and  the  mildew  of 
the  damp. 

The  ripening  of  the  strawberry  is  the  signal  for  a  thanksgiving 
by  the  entire  people.  The  fruit,  the  first  grown  of  the  year,  is  greeted 
with  songs  of  joy  and  gratitude.  The  Priestesses  ^  hold  meetings 
of  praise  in  the  darkness  of  the  night.  In  their  Dark  dances  the 
berry  had  its  own  Joy  dance  and  there  is  an  especial  dance  and 
song  for  the  Jo-ga-oh,  by  whose  fostering  care  the  fruit  has  come  to 
perfection.  The  strawberr}^  wine  is  made  on  these  occasions  and 
distributed  among  the  people,  a  separate  portion  being  reserved 
for  the  singers  who  officiate  at  the  Berry  dances. 

There  is  an  ancient  folk  tale  that  when  the  fruits  v.'ere  first 
coming  to  earth  an  evil  spirit  stole  the  strawberry  plant,  hiding 
it  under  the  ground  for  centuries,  until  it  was  finally  released  by  a 
spy  sunbeam  who  carried  it  back  to  the  sunny  fields  of  earth  where 
it  has  lived  and  thrived  ever  since,  but  fearing  another  captivity 
the  "  Little  People  "  maintain  special  guard  over  their  favorite 
fruit. 

These  elf  folk  are  ever  vigilant  in  the  fields  during  the  season 
of  ripening  and  vigorous  are  their  wars  with  the  blights  and  disease 
that  threaten  to  infect  and  destroy  the  corn  and  the  beans. 

The  universal  friend  of  the  red  man,  they  assume  various  forms 
for  protection  and  guidance,  frequently  visiting  the  lodges  of  the 
Indian  in  the  guise  of  birds.  If  they  come  as  a  robin  they  carry 
good  tidings;  if  as  an  owl,  watchful  and  wise,  their  mission  is  one  of 
warning,  an  enem}^  is  coming  who  will  deceive;  if  as  a  bat,  that 
winged  animal,  the  S3mibol  of  the  union  of  light  and  darkness,  it 
denotes  some  life  and  death  struggle  close  at  hand.  The  most 
minute  harmless  insect  or  worm  may  be  the  bearer  of  important 
"  talk  "  from  the  "  Little  People  "  and  is  not  destro3^ed  for  the 
"  trail  is  broad  enough  for  all." 

According  to  a  law  enacted  by  these  guardian  elves,  a  true  Indian 
should  not  relate  the  myth  tales  of  his  people  during  the  summer. 
No  one  could  tell,  they  thought,  when  some  bug  or  bird  might  be 
listening  and  report  the  offense  to  the  elves,  who  in  turn  would 
send  a  watcher  to  enforce  silence  on  the  part  of  the  breaker  of  the 
law.  They  dread  that  some  creature  of  animate  nature  may 
overhear  these  tales  and  entranced  by  them,  forget  to  go  back  to 

*  Ho-non-di-ont,  The  Company  of  Faith  Keepers. 
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winter  homes  when  the  snow  falls.  Even  the  vine  that  crept 
over  the  lodge  door  may  listen  so  eagerly  that  it  will  forget  to  let 
down  its  sap  before  the  frost  comes  and  die.  The  bird  singing  on 
the  tree's  limb  which  leafs  above  the  door  may  in  his  wonder  and 
bewilderment  forget  the  sun  way  to  the  south  and  fall  a  victim  to  the 
first  snow.  The  ground  animals  may  stop  to  listen,  with  their 
heads  half  out  of  their  burrows  and,  marveling  over  the  story,  tarry 
till  the  winter  seals  them  there  to  perish  in  the  ice  breath  of  the 
north  blast.  Knowing  these  things,  the  Indian  reserves  his  myth 
tales  until  the  winter  time  comes  and  his  fireplace  glows. 

When  the  leaves  have  strewn  the  barren  earth  and  the  snow 
has  covered  the  leaves,  and  built  its  mounds  high  in  the  lowlands, 
the  "  Little  People  "  are  safe  folded  in  their  shadow  slumbers  and 
the  earth  knows  them  no  more  until  the  melting  snows  and  the 
swollen  streams  and  the  leafing  trees  summon  them  to  the  season 
of  springtime. 

THE  DREAM  FAST,  JIS-GO-GA,  THE  ROBIN' 

The  primal  precept  incumbent  upon  the  Iroquois  father  was  to 
impress  upon  the  mind  of  his  young  son  the  preparation  for  his 
manhood,  which  must  be  brave  and  heroic.  Previous  to  the 
maturity  of  the  Iroquois  boy,  the  mother  had  supreme  control  of 
his  life  save  the  occasional  journeys  with  his  father,  who  would 
teach  the  wa3's  of  the  forest,  but  when  the  hour  of  his  manhood 
arrived,  it  was  the  ambitious  father  who  imposed  upon  him  the 
importance  of  the  Dream  Fast.  And  this  grave  premanhood 
ceremony  was  further  dignified  by  the  belief  in  dreams,  the  most 
potent  of  which  would  come  to  the  faster  who,  at  his  maturity, 
followed  the  custom  of  his  ancestors  and,  leaving  his  bo3^hood 
behind  him,  sought  the  divining  of  his  man's  life. 

During  the  fast,  which  must  be  continued  for  not  less  than  7  days, 
the  "  clan  spirit  "  of  the  young  faster  should  appear  to  him  in  a 
dream  and  symbolize  the  bird,  animal,  reptile,  fish,  trees,  plants, 
roots,  or  anything  else  that  it  might  select  for  the  guardian  of  his 
future  life. 

The  Seneca-Iroquois  have  eight  clans  as  follows:  the  Bear,  Beaver, 
Wolf,  Deer,  Turtle,  Heron,  Hawk  and  Snipe.  Should  the  dreamer 
have  been  born  of  the  Bear  clan,  the  spirit  of  the  bear  will  appear 
to  him  in  his  dreams  and  show  him  his  future  guardian,  and  the 
dreamer  accepts  the  choice.     If  the  clan  spirit  does  not  appear 

1  This  is  a  legend  of  the   puberty  ceremony,  common  in  different  forms  among  many 
tribes. 
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during  the  fast,  the  chiefs,  who  visit  him  daily,  release  him  and 
he  departs  unhappy  and  in  disgrace,  having  no  dream  sign  to  invoke 
during  his  life. 

To  "  fulfil  the  rules,"  the  dreamer  may  leave  his  lodge  for  brief 
periods.  He  is  permitted  water  to  quench  his  thirst,  but  is  for- 
bidden food  of  any  kind.  He  is  expected  to  perform  acts  of  brav- 
ery, to  kill  vicious  wild  animals,  or  poisonous  snakes,  and  to  pre- 
serve their  skins  as  trophies  to  be  shown  to  his  people. 

0-go-ne-sas  belonged  to  the  Wolf  clan  and  w^as  the  son  of  a  noted 
war  chief.  He  had  been  trained  to  the  chase  and  the  trails  of  the 
warpath.  He  led  in  the  games,  was  the  swiftest  runner,  could 
throw  the  arrow  farther  than  any  of  his  comrades,  and  hurl  the 
snow-snake  beyond  the  bounds.  He  knew  the  forests  and  streams, 
and  had  taught  the  wild  game  to  know  him.  He  could  imitate  the 
call  of  the  birds,  and  they  would  flock  around  him.  Should  he 
wander  late  in  the  forest,  he  had  no  fear  of  the  prowling  animals, 
the  bear  or  the  wolf  was  as  w^elcome  to  meet  as  his  friends  in  his 
father's  lodge ;  for  they  seem^ed  to  know  him,  and  would  pass  silently 
by.  He  was  the  pride  of  the  village,  and  the  boast  of  his  father 
who  beHeved  he  would  become  a  great  chief. ^ 

The  time  for  his  Dream  fast  had  come.  The  snows  were  deep 
and  the  winds  were  keen,  but  0-go-ne-sas  was  young  and  his  blood 
like  fire,  and  he  welcomed  its  coming.  To  endure  —  but  that  was 
his  birthright  and  boast. 

In  the  heart  of  the  woods  he  built  his  lodge  of  young  sapHngs, 
covering  it  with  branches  of  evergreen  hemlock  to  shelter  him  from 
the  snows  and,  divesting  himself  of  the  furs  he  had  w^orn  and  appeal- 
ing to  his  clan  spirit  to  attend  him,  entered  his  retreat. 

His  fast  had  begun,  and  he  was  alone  with  his  thoughts.  He  had 
been  happy  and  kind.  No  frown  had  come  to  his  life,  nor  sorrow, 
and  now  his  manhood  was  approaching.  Ten  suns  to  pass  above 
him;  ten  nights  for  his  clan  spirit  to  choose  his  totem.  If  the 
deer,  he  would  wind  its  soft  skin  about  him  to  warn  away  the  cold 
winds.  If  the  bear,  he  would  string  its  strong  claws  to  wear  around 
his  neck.  If  the  wolf,  his  white  teeth  would  guard  him  from  danger. 
If  the  beaver,  he  would  wed  the  water.  If  the  turtle,  his  shell 
would  be  his  breastplate.  If  a  bird,  his  wings  would  adorn  him. 
No  thought  but  hope  and  faith  in  his  dreaming. 

'  It  is  possible  for  a  youth  to  become  a  chief  but  unless  he  inherited  the  right  to  candidacy 
from  his  maternal  side  to  become  one  of  the  several  considered  for  nomination  and  then 
received  the  nomination  by  the  women  and  the  confirmation  and  election  by  the  warriors, 
he  could  not  hope  to  become  one  of  the  council  of  fifty  sachems  who  formed  the  governing 
body  of  the  league.  The  difference  between  chiefs  and  sachems  is  the  same  difference 
which  now  obtains  between  army  officers  and  federal  senators. 


Plate  6 


The  dawn  drink  of  the  dream  faster 
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Three  times  must  the  clan  spirit  bring  the  totem.  Nine  suns 
had  Hghted  the  forest,  nine  nights  had  darkened  the  lodge.  The 
tenth  day  dawned  frowning  and  gloomy,  and  the  chiefs  came. 

They  shook  the  lodge  poles  and  bade  him  appear.  "  Not  yet 
today,"  he  replied,  "  I  have  fasted  and  dreamed,  yet  the  clan 
spirit  came  but  once.  Return  tomorrow."  Again  on  the  morrow 
they  came.  "  One  day  more,"  pleaded  0-go-ne-sas,  but  his  voice 
was  low  and  weak.  Again  on  the  morrow  came  the  chiefs,  an- 
nouncing that  his  time  had  passed,  and  again  he  implored  for  one 
da}^  more.  "  If  the  spirit  does  not  attend  me  I  will  go  — tomor- 
row I  will  depart  with  you."  His  voice  had  grown  faint  and  the 
chiefs  were  anxious.  Cautiously  parting  the  hemlock  branches, 
they  saw  0-go-ne-sas  painting  his  body,  as  only  the  dying  do 
before  departing,  and  they  pondered.  His  life  had  been  pure  and 
free  from  evil.     Had  his  clan  spirit  refused  him? 

On  the  morrow  the  chiefs  again  shook  the  lodge  poles.  There 
was  no  response  save  a  trembling  of  the  hemlock  branches ;  and  a 
strange  silence  seemed  to  have  fallen  in  the  forest. 

The  awed  chiefs  wondered,  and  entered  the  lodge.  O-go-ne-sas 
was  not  there,  but  a  bird  flew  down  to  a  branch  on  the  lodge  and 
began  to  speak. 

"  I  am  he  whom  you  seek.  My  body  is  no  more  on  earth.  I 
was  O-go-ne-sas.  I  fasted  and  waited,  but  my  clan  spirit  came 
only  once  to  show  me  my  totem.  I  knew  not  the  reason.  I  had 
done  no  evil.  My  spirit  was  pure.  Death  was  the  friend  who 
aided  me  to  flee  the  disgrace  which  would  follow  me  if  denied  by 
my  clan  spirit.  He  who  would  have  been  my  totem,  knew  not  the 
winter.  He  had  hidden  from  its  winds  and  could  not  be  found. 
Now  he  has  received  me  into  his  spirit,  and  I  am  Jis-go-ga,^  the 
Robin! 

Do  not  sorrow,  nor  mourn  me.  I  will  return  and  bring  the 
Spring  to  you.  I  will  sing  to  the  trees,  and  young  leaves  will  come 
forth  to  listen.  I  will  swing  on  the  wild  cherry  and  its  blossoms 
will  welcome  me.  I  will  carry  the  gray  shadows  of  the  Spring  morn- 
ing on  my  wings.  I  will  not  hide  in  the  forest,  I  will  nest  by  your 
lodges.  Your  children  will  know  that  the  Spring  is  coming  when 
they  hear  my  voice.  Though  the  snowfall  may  cover  my  path, 
it  will  melt  into  singing  streams  when  it  hears  my  wings  rustling. 
I  was  willing,  and  painted  my  body  red  when  I  felt  my  spirit  depart- 
ing, and  now  I  carry  its  red  glow  on  my  breast  as  its  shield." 

1  The  name  Jis-go-ga  is  one  which  has  been  borne  by  several  noted  war  chiefs  and  is  con- 
sidered one  of  the  strong  names. 
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The  voice  ceased  its  chanting,  the  Robin  had  departed.  And 
the  forest  wondered  as  the  trees  sent  forth  their  young  leaves, 
frozen  streams  melted,  and  the  cold,  gray  clouds  nestled  nearer 
the  sun's  red  glow  that  draped  the  west  sky.  The  hemlock  lodge 
fell  to  the  earth,  and  all  nature  began  its  song  of  Spring! 

"  He  was  brave,"  sorrowed  a  chief.  "  We  should  have  taken 
him  sooner." 

"  His  totem  was  late,  but  the  spirit  of  0-go-ne-sas  was  pure;  and 
now  he  is  Jis-go-ga,  the  Robin,  the  bird  which  brings  us  the  Spring!  " 
proudly  exclaimed  the  father. 

"  He  is  the  Robin  forever,"  chanted  the  birds,  and  the  sun  which 
came  that  wintry  morning  looked  back  to  the  east  wondering  why 
it  had  forgotten  to  lead  the  Spring  to  the  earthland! 

The  Iroquois  Indian  plants  a  wild  cherry  tree  near  his  lodge, 
"for  the  Robin." 

THE  ORIGIN  OF  THE  RATTLESNAKE  TRIBE 

It  was  in  the  early  days  of  the  earth  that  the  Sky  Holder  divided 
the  forests  among  the  clans  and  gave  each  its  own  hunting  ground. 

Now  the  Evil  Minded,  being  jealous  of  the  success  of  the  Good 
Minded  and  his  helper,  the  Sky  Holder,  determined  to  destroy  the 
order  and  peace  that  existed  among  the  clans.  He  therefore 
came  to  certain  men  in  each  clan  and  told  them  that  the  divisions 
of  the  forest  were  unjust  and  that  each  other  clan  had  much  better 
grounds.  These  evil  suggestions  caused  immediate  strife.  Each 
clan  became  jealous  of  the  other  and  soon  many  feuds  arose.  Now 
in  those  da5"s  there  were  few  people  and  when  a  man  or  woman  was 
killed  it  was  a  loss  that  the  clan  felt  deeply.  Therefore,  when  the 
ground  became  red  the  clans  mourned.  Then  the  Sky  Holder 
sought  to  restore  peace.  "  Let  us  have  a  great  dance,"  he  said, 
"  and  in  the  pleasure  of  the  ceremony  friendship  will  be  restored. 
Let  each  clan  select  its  best  dancers  to  compete  with  the  others 
and  the  company  that  dances  best  will  receive  as  a  prize  a  broad 
strip  of  land  and  high  mountains  on  either  side  of  a  great  river 
filled  with  fish." 

The  clans  hailed  the  Sky  Holder's  proposition  with  cries  of  "  Niuh, 
niuh  !,  it  is  well,  let  it  so  be  done."  Then  they  chose  their  most 
agile  warriors  for  the  dance  and  a  feeling  of  good-willed  rivalry 
came  over  the  people.  The  dancers  of  the  clan  of  the  Bear  first 
entered  the  circle.  Their  rivals  looked  on  in  astonishment  for 
they  had  never  seen  so  weird  a  dance  before.  Then  the  other  clans 
competed  but  none  could  equal  the  Bears  until  a  company  of  young 
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braves  who  had  banded  together  commenced  to  dance  with  a  slow 
shuffling  movement  that  gradually  increased  until  the  twist- 
ing, bounding,  leaping,  sliding,  gHding  feet  seemed  scarcely  to 
touch  the  ground.  The  assembled  throng  gazed  breathlessly  at 
the  astonishing  spectacle.  Never  before  had  their  eyes  beheld  so 
wonderful  a  scene.  Faster  and  faster  they  danced  until  at  last  in 
the  wild  delirium  of  the  intoxicating  whirl  they  leapt  into  the  air 
like  demons,  and  as  the  last  tap  of  the  water  drum  sounded  upon 
the  taut,  wet  head  of  woodchuck  skin,  they  brought  their  feet  down 
in  unison  and  finished  their  dance.  The  multitude  gave  a  great 
shout  and  cried,  "  They  have  won,  they  have  excelled  as  men  never 
have  before  !  "  Then  the  evil  thing  occurred.  Filled  with  the 
spirit  of  the  Evil  Minded  the  wild  dancers  sounded  a  signal  with 
their  rattles,  raised  their  clubs  and  struck  down  a  score  of  warriors, 
struck  them  dead  upon  the  ground,  and  turning  to  slay  others, 
were  halted  by  the  angry  thundering  voice  of  the  Sky  Holder. 
"  Cease,"  he  commanded  and  summoning  the  offenders  before  him 
he  called  the  clans  about  him.  Then  addressing  the  culprits  he 
said,  "  Without  cause  you  have  made  the  ground  red  with  the  lives 
of  your  cousins  and  brothers.  You  have  made  the  nation  mourn. 
Your  deed  is  the  blackest  that  men-beings  have  ever  known.  You 
have  chosen  a  time  of  peace  for  a  time  to  kill.  We  were  gathered 
to  strengthen  our  friendship  and  become  of  one  mind  again  but  you 
by  your  treachery  have  endeavored  to  start  a  war.  You  have 
won  the  lands  on  either  side  of  the  river  but  you  shall  not  enjoy  them 
as  men.  You  are  outcast,  you  shall  forevermore  be  despised,  hated, 
stoned  and  trodden  under  foot.  You  shall  be  hunted  and  killed 
whenever  you  are  seen  for  you  have  the  evil  mind  within  3'ou.  So, 
go  out  from  among  men  and  crawl  in  the  dust  of  your  domain. 
Unlike  others  of  your  kin,  when  you  are  transformed  into  sais-tah- 
o-noh,^  you  will  warn  your  foes  before  you  strike  them  by  shaking 
your  rattles,  even  as  you  did  when  you  murdered  your  relatives. 
Depart  outcasts,  and  take  the  lands  you  have  won  but  go  not  as 
victors  but  as  an  hated,  accursed  tribe  upon  whom  war  will  ever  be 
waged  !  "  The  bloodguilty  culprits  shuffled  into  line  and  one  by 
one  took  up  the  song  Ji-ha-yah  -  and  danced  into  the  shadows. 
When  they  had  passed  from  the  sight  of  the  mourning  people  the 
Sky  Holder  shook  the  earth  and  the  evil  dancers  fell  upon  their 
bellies,  dropped  their  rattles  at  their  feet  and  with  their  faces  in  the 
dust  trembled  as  they  felt  the  power  of  the  Sky  Holder  grip  them. 

'  The  snake   people.      Some  of  the  older  Senecas   say  that   this   legend   alludes   to   the 
Cherokees.     The  Seneca  name  for  the  Cherokee  tribe  is  Cave  or  Hole  Dwellers. 
2  Devil  song. 
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It  rent  the  very  fibers  of  their  bodies  and  they  writhed  in  mute 
agony  as  their  clothing  grew  fast  to  their  bodies  and  became  scaly, 
as  their  legs  stretched  out  and  became  as  one  with  a  rattle  where 
their  feet  had  been,  and  as  their  arms  melted  into  their  sides.  Their 
tongues  divided,  their  teeth  fell  out  and  sharp  fangs  pierced  through 
the  bleeding  gums.  They  had  become  rattlesnakes,  the  children 
of  the  Evil  Minded,  the  hated,  despised  and  loathed  crawlers  of 
the  ground. 

Then  the  clans  became  friendly  again  and  their  feuds  died  out. 
Then  did  their  hunting  grounds  seem  just  and  enough,  and  peace 
prevailed. 

KA-IS  TO-WAN-EA    AND   HA-JA-NOH/    THE    TWO-HEADED    SERPENT 

AND  THE  BRAVE  BOY 

To-no-do-00,  the  Supreme  Ruler 

When  "  The  People  of  the  Hill,"  as  the  Senecas  were  called, 
lighted  their  first  council  fire  on  Ga-nun-do-wa  mountain-  and  its 
flames  leaped  high,  there  was  great  rejoicing,  for  they  knew  it  to 
be  a  sign  that  To-no-do-oo  was  pleased,  and  they  "  gave  thanks  " 
for  their  beautiful  land  with  its  guarding  mountain  whose  towering 
hight  reflected  far  down  in  the  peaceful  waters  of  Lake  Ga-nun- 
du-gwa-ah.^ 

To-no-do-oo  loved  his  people,  and  thoughtful  of  their  needs, 
sent  game  to  their  forests  and  fish  to  their  lakes  and  the  streams, 
that  they  might  dwell  in  peace  and  plenty  forever. 

It  was  here  that  Ka-is-to-wan-ea,  the  serpent,  was  first  seen, 
none  knew  whence  its  coming;  and  it  was  here  that  Ha-ja-noh, 
one  summer  day  when  paddhng  his  canoe  through  the  swamp  land, 
found  it  sun  basking  on  the  floating  sedge  grass.  Attracted  by  its 
bright  colors,  Ha-ja-noh  determined  to  possess  it,  and  gently  rais- 
ing it  on  his  paddle,  placed  it  in  the  canoe.  Great  was  his  astonish- 
ment to  discover  that  it  had  two  heads,  and  fearing  it  might  bode 
ill  to  himself  or  his  people,  raised  his  paddle  to  destroy  it,  but 
charmed  by  the  swaying  heads  and  their  bright  eyes  glistening  in 
the  sun,  his  fears  were  forgotten,  and  he  bore  it  to  his  lodge. 

The  little  Ka-is-to-wan-ea  seemed  glad  in  his  new  home,  and 
when  caressed  by  Ha-ja-noh,  would  wave  its  beautiful  heads  to 
express  its  gratitude;  and  the  attachment  of  Ha-ja-noh  for  his  new- 
found companion  increased  with  the  passing  days. 

1  This  is  a  variation  of  the  generally  known  legend  of  Nun-da-wa-o. 

2  Bare  hill  on  Canandaigua  lake. 
^Canandaigua  lake. 
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The  Ka-is-to-wan-ea  grew  rapidly.  It  was  Ha-ja-noh's  delight 
to  procure  for  it  the  choicest  game  of  the  forests,  and  for  many 
months  there  was  happiness  in  his  lodge  which  he  hoped  might 
continue  as  long  as  he  should  live.     But  this  was  not  to  be. 

The  Ka-is-to-wan-ea,  so  beautiful  and  graceful  in  its  youth,  soon 
grew  to  be  a  ravenous  monster,  demanding  for  its  insatiate  maw- 
more  food  than  Ha-ja-noh  could  obtain,  although  he  was  aided  by 
all  the  hunters  of  the  tribe;  and  having  grown  so  large  that  the 
lodge  could  contain  it  no  longer,  it  left  Ha-ja-noh  and  wandered 
to  a  cave  under  the  mountain,  whence  it  would  emerge  to  forage 
the  forests,  devouring  the  game  until  the  people  were  famishing. 
In  the  greed  of  its  hunger,  it  crawled  to  the  lake  where  it  devoured 
all  the  fish  when,  with  hunger  still  unappeased,  it  encircled  the 
mountain  with  its  enormous  length,  thereby  preventing  the  people 
from  escaping,  and  began  to  devour  them. 

Ha-ja-noh,  who  had  now  become  a  great  warrior,  was  overcome 
with  remorse  at  beholding  the  destruction  of  his  people;  for  he 
knew  that  his  love  for  the  beautiful  little  Ka-is-to-wan-ea  had 
brought  this  calamity  upon  them,  and  wearied  with  grieving,  fell 
asleep. 

While  sleeping,  he  dreamed  that  a  voice  spoke  to  him  saying, 
"  Save  3'our  people.  The  Ka-is-to-wan-ea  is  strong,  but  I  will  aid 
you  to  vanquish  it.  Your  arrow  must  bear  a  charm.  Make  it  of 
dark  snake  wood  and  tip  its  point  with  white  flint,  string  your 
bow  with  a  lock  of  your  sister's  hair  and  aim  at  the  monster's 
heart."  Starting  from  his  sleep  and  believing  that  the  Great 
Spirit  had  spoken  to  him,  he  hastened  to  obey. 

When  all  was  prepared  as  directed  in  his  dream,  and  he  had 
declared  his  intention  to  the  people,  he  approached  the  Ka-is-to- 
wan-ea,  calling  it  to  listen  while  he  denounced  it  for  its  treachery 
and  base  ingratitude;  reminding  it  of  the  time  when  young  and 
helpless  he  had  taken  it  from  the  swamp  to  the  shelter  of  his  lodge. 
But  the  Ka-is-to-wan-ea,  who  had  hesitated  at  the  sound  of  Ha-ja- 
noh's  voice,  would  listen  no  longer,  and  returned  to  his  blood}^ 
feast. 

"  Ungrateful  creature,"  exclaimed  Ha-ja-noh,  "  3'ou  shall  die!  " 
and  springing  his  bow  to  its  utmost  bend,  sped  his  arrow  at  the 
monster's  heart.  True  to  its  aim,  the  arrow  sank  deep,  and  the 
Ka-is-to-wan-ea,  relaxing  its  grasp,  rolled  to  the  base  of  the  moun- 
tain, in  its  dying  struggles  disgorging  the  heads  of  the  people  it 
had  swallowed. 

Manv  of  the  heads  sank  in  the  lake  where  thev  were  turned  to 
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stone,  and  lie  in  great  heaps  at  the  bottom;  but  a  large  number, 
aided  by  some  great  power,  were  given  new  bodies,  and  rejoined 
the  survivors  of  their  new  council  fire  far  from  Ga-nun-do-wa 
mountain. 


An  Iroquois  will  go  far  out  of  his  path  to  avoid  meeting  a  snake, 
and  will  rarely  kill  one,  fearing  he  may  release  the  spirit  of  the 
monster  Ka-is-to-wan-ea  which  still  exists  in  the  snake  life  of  the 
earth. 


In  this  ancient  legend,  the  Iroquois  recognize  a  prophecy  of  the 
coming  of  the  white  man,  and  the  extermination  of  the  Indian. 

Ka-is-to-wan-ea  is  the  white  man  who,  in  his  greed  unsatisfied 
with  the  lands  the  red  man  gave  him,  has  gradually  encroached  until 
in  the  relentless  pursuit,  the  red  men  have  been  thrust  away,  even 
to  the  limit  of  the  last  lands  of  their  once  broad  possessions! 

GA-YE-WAS    AND    GI-DA-NO-NEH,    THE    FISH    AND   THE    INDIAN 

MAIDEN  ' 

When  Hah-gweh-di-yu  was  adorning  the  earth  with  his  beautiful 
creations,  in  a  rock  on  his  fairest  land,  he  scooped  a  deep  hollow 
and  therein  set  a  lake  ever  to  be  nourished  by  the  rich  mountain 
streams  whose  virgin  waters  would  send  it  their  most  precious 
offerings.  To  Ga-ye-was,  the  most  mighty  of  all  fish,  was  given 
the  controlling  power  of  this  beautiful  lake  and,  being  also  the  guard- 
ian of  all  the  mountain  streams,  he  could  assume  the  mortal  form 
and  visit  the  lands  surrounding  his  domain. 

Although  free  to  the  land  and  water,  still  Ga-ye-was  was  not 
happy,  his  life  was  a  lonely  one.  His  possessions,  though  vast  and 
beautiful,  failed  to  satisfy  his  desires;  he  had  no  companions.  His 
authority  separated  him  from  his  subjects  and  only  the  solitude 
of  power  was  his. 

But  to  Ga-ye-was  there  came  a  new  dominion;  Ga-ye-was  loved! 
One  day  when  floating  on  his  lake  and  singing  his  power  song,  he 
saw  standing  on  the  shore  a  graceful  sad  eyed  Indian  girl  who 
seemed  sobbing  her  sorrows  to  the  waters,  and,  as  if  enchanted  by 
the  tranquil  rhythm  of  the  waves,  was  listening  as  they  bore  the 
song  to  the  shore. 

'This  myth  strongly  resembles  the  Abenaki  legend  of  The  Woman  and  the  Serpent,  one 
of  the  A'tosis  stories.  It  probably  came  to  Mrs  Converse  through  Mohawk  sources.  The 
Algonquin  original  has  the  lover  a  serpent  insteadjof  a  fish. 
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Unseen  by  the  girl,  Ga-ye-was  approached,  softening  his  song 
as  he  neared  her,  was  amazed  at  her  wonderful  beauty  and  knew 
she  was  fairer  than  all  his  possessions  —  and  Ga-ye-was  would 
win  her! 

Gi-da-no-neh,  the  beautiful  Indian  girl,  came  at  each  sunset  to 
the  lake  to  stroll  along  its  bank  and  listen  to  the  sweet  strains  of  the 
song  which  seemed  to  grow  stronger  and  more  vibrant  the  longer 
she  remained.  And  it  comforted  her,  for  the  life  of  Gi-da-no-neh 
was  an  unhappy  one.  Furs  and  rare  feathers  and  the  promise  of 
a  lodge  was  the  marriage  portion  of  an  old  man  whom  her  parents 
had  chosen  for  her,  but  his  feet  were  too  slow  for  the  hunt,  his 
spirit  too  still  for  war;  old  age  was  close  to  him  and  his  heart  was 
dead,  and  Gi-da-no-neh  delayed.  But  Gi-da-no-neh  was  young 
and  the  world  lay  bright  before  her.  She  cared  not  for  the  dis- 
cipline and  labor  of  the  old  man's  lodge  which  she  was  bid  to  enter, 
and  her  troubled  heart  sought  the  solace  of  the  lake  shore  where 
she  could  listen  to  the  pleasing  song  the  waters  sang. 

And  so  the  days  passed  and  she  still  repelled  the  old  suitor, 
and  one  evening  after  a  prolonged  visit  at  the  lake,  just  as  she  was 
retracing  her  steps,  she  found  lying  in  her  path  two  fish;  she  had 
never  seen  such  beautiful  fish.  Around  them  were  sewn  rows  of 
shining  silver  brooches  which  seemed  to  have  caught  the  sunset 
fires  in  their  glistening,  so  dazzling  were  the}^  In  alarm  she  gazed 
about  her,  fearing  she  had  been  followed,  but  all  was  still  and  not  a 
person  could  she  see,  and  in  ecstacy  of  joy  she  gathered  the  glisten- 
ing brooches,  attaching  them  to  her  frayed  and  faded  doeskin  dress. 
Happy  in  the  glitter  of  her  wondrous  find,  she  turned  and  looked 
at  the  fish  from  which  she  had  stripped  them,  and  was  hungry. 
So  she  built  a  fire  and  was  roasting  the  fish  when  her  father  found 
her.  He  paused  in  wonder  as  he  looked  at  the  shining  brooches 
upon  her  dress,  for  never  had  he  seen  such  beautiful  ones.  Who 
had  thus  adorned  his  daughter?  Surely  some  evil  spirit  was 
tempting  her.  In  fear  and  rage  he  stripped  them  from  her  dress 
and  throwing  them  in  the  lake,  led  his  weeping  daughter  back  to 
his  lodge.  There  she  grieved  and  was  not  content,  she  mourned 
the  loss  of  her  brooches  and  besought  her  father  to  allow  her  to 
return  and  regain  them,  but  in  vain,  for  he  loved  her  and  feared 
that  evil  was  luring  her  away.  Still  she  urged  that  she  must  return 
to  the  lake  for  she  felt  drawn  by  some  strange  power  that  she  could 
not  resist.  The  fish  she  had  eaten  had  carried  a  thirst,  the  craving 
of  which  she  could  not  satisfy  at  the  little  spring  that  trickled 
from  the  hill  near  the  lodge  for  its  waters  had  grown  bitter.     Heed- 
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less  of  her  father's  entreaties,  she  ran  from  him  nor  stopped  until 
she  had  gained  the  sandy  lake  shore  and  falling  upon  her  knees 
had  buried  her  lips  in  the  water.  Eagerly  she  drank  as  if  never  to 
cease  while  unconsciously  she  drifted  into  the  lake,  when,  as  she 
was  sinking,  strong  arms  were  thrown  around  her,  and  she  heard 
a  voice  as  musical  as  a  running  brook,  pronouncing  her  name. 
"  Fear  not,  Gi-da-no-neh,"  it  said,  "  for  I  am  Ga-ye-was,  your 
lover."  Opening  her  e^^es  she  beheld  a  tall  young  warrior,  who 
was  clasping  her  to  his  breast,  a  warrior  as  if  of  her  own  people, 
and  resplendent  with  silver  brooches  that  covered  him  as  an  armor. 
With  his  strong  arms  he  held  her  while  with  endearing  words  he 
told  her  of  his  love,  and  the  winning  was  sudden!  He  told  her  of 
his  long  wooing,  how  he  had  waited  each  sunset  for  her  coming  to 
the  lake,  how  he  had  often  neared  her  singing  his  power  song  that 
seemed  so  to  pjease  her  and  had  determined  to  win  her  for  his 
bride  and  companion.  With  the  power  of  his  charm  song  he 
had  enticed  her  to  the  lake,  with  the  beautiful  fish  he  had  lured 
her,  for  having  eaten  them  she  would  ever  thirst  for  the  lake  water 
and  never  again  would  be  content  with  the  land.  She  should  again 
wear  the  brooches  of  which  she  had  been  so  cruelly  deprived,  they 
were  the  scales  of  his  coat  which  he  wore  when  as  a  fish  he  lived 
in  the  water.  He  ruled  the  lake  and  had  prepared  a  home  for 
her  far  down  in  its  coolest  depths.  She  should  accompany  him 
when  he  visited  the  lands  of  his  domain  and  should  be  his  com- 
panion forever.  And  Gi-da-no-neh  was  happy  in  her  love  for 
Ga-ye-was. 

The  day  was  well  up  in  the  sky  when  the  troubled  father,  who 
had  wandered  the  night  through  round  the  lake,  was  returning 
disconsolate  to  his  lodge,  when  from  the  water  came  his  daughter's 
voice,  and,  pausing  in  surprise,  he  saw  the  water  spread  apart  dis- 
closing her  clasped  to  the  bosom  of  Ga-ye-w^as.  "  Father,  I  have 
sought  you!"  she  said.  "  I  will  return  no  more  to  my  land  hfe. 
My  true  lover  rules  these  pleasant  waters  and  I  am  now  his  bride. 
You  loved  me,  father,  but  did  not  know  my  heart.  I  will  ever  be 
near  you  to  help  you,  but  you  will  never  behold  me  again.  Fare- 
well, farewell!"  As  she  finished  speaking,  the  waters  slowly 
united  and  a  gentle  strain  of  a  song  was  borne  to  the  shore  as  the 
old  man  wended  his  way  to  his  lodge. 


When  a  fisherman  of  the  mountain  lakes  secures  a  fish  of  unusual 
size  and  beauty,  he  sa^^s,  "  This  is  a  true  child  of  Ga-ye-was  the 
fish  chief  and  his  Indian  wife  Gi-da-no-neh." 
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OT-TO-TAR-HO,  THE  TANGLED 

It  was  at  some  time  during  the  remote  period  before  the  organiza- 
tion of  the  Iroquois  Confederacy,  that  there  was  born  among  the 
Onondagas  a  most  remarkable  personage  named  Ot-to-tar-ho,' 
and  whether  myth  or  human,  he  still  lives  in  a  legend  that  will 
be  remembered  and  retold  as  long  as  there  are  Iroquois  remaining. 

The  legend  runs  that  in  his  youth  he  was  gentle  and  mild,  fond 
of  innocent  amusements  and  the  chase,  and  was  beloved  by  his 
people  who  looked  forward  to  the  time  when  he  would  be  chosen 
their  chief  and  become  their  counselor.  But  one  day  when  hunting 
in  the  mountains  he  chanced  to  kill  a  strange  bird  which,  though 
beautiful  in  plumage,  was  virulently  poisonous.  Unaware  of  its 
deadly  nature  Ot-to-tar-ho,  delighted  with  his  prize,  plucked  its 
bright  feathers  to  decorate  his  head  and  while  handling  them 
inhaled  their  poison  which  entering  his  brain  maddened  him  and 
upon  his  return  to  the  village  in  insane  rage,  he  sought  to  kill  those 
whom  he  met.  Amazed  at  the  strange  transformation  the  people 
were  in  great  consternation  and  fled  from  him  in  fear.  No  more 
the  gentle  Ot-to-tar-ho;  no  more  did  he  care  for  their  games;  no 
m.ore  did  he  care  for  the  chase,  but  was  sullen  and  morose  and 
shunned  all  companionship  with  his  people  who  also  avoided  him 
for  he  had  developed  a  mania  for  killing  human  beings. 

The  poisonous  fire  that  burned  in  his  brain  had  so  distorted  his 
features  that  he  became  hideous  to  behold ;  his  long  glossy  hair  fell 
from  his  head  and  in  its  stead  there  grew  serpents  that  writhed 
and  hissed  when  he  brushed  them  back  from  his  face  and  coiled 
around  his  pipe  in  rage  when  he  smoked. 

Many  believed  he  had  been  witched,  that  some  ferocious  animal 
had  taken  possession  of  him;  others  that  he  was  controlled  by  an 
evil  spirit  who  was  seeking  to  destroy  the  nation.  Various  were 
the  surmises  of  the  people  but  the  mystery  baffled  them  and  their 
appeals  to  their  medicine  men  were  received  by  these  wise  men  in 
silence;  3^et  they  sought  by  long  fasting  and  dancing  and  various 
incantations  to  appease  the  wrath  of  the  evil  one,  but  their  efforts 
were  all  in  vain  for  still  the  demon  if  demon  it  was,  continued  to 
dominate  Ot-to-tar-ho,  who  only  became  more  furious  and  violent 
and  seemed  to  have  endowed  him  with  supernatural  powers. 

His  mind  had  become  so  powerful  that  it  could  project  a  thought 
many  miles  through  the  air  and  kill  whomsoever  he  desired.  De- 
veloping clairvoyance  of  vision  and  prophec}^  he  could  divine  other 
people's  thoughts  and  through  this  power  came  to  dominate  the 


>In  Seneca  this  name  is  To-do-da-ho.     See  Origin  of  the  Wampum  Belt,  page  138. 
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councils,  assuming  a  control  that  none  dared  oppose,  and  ruled  for 
many  years  with  such  insane  and  despotic  sway  that  he  broke 
their  hearts  and  the  once  powerful,  proud  and  most  courageous 
of  all  the  nations  became  abject  and  cowardly  weak. 

It  was  at  this  time  that  Hi-ant -wat-ha,  (Hiawatha),  grieving 
over  the  deplorable  condition  to  which  the  demonized  Ot-to-tar-ho 
had  reduced  his  people  and  desiring  to  promote  their  welfare  and 
restore  them  to  prosperity  and  the  proud  position  they  had  lost, 
conceived  the  idea  of  forming  a  league  which  would  unite  the  five 
nations,  the  Mohawks,  Onondagas,  Oneidas,  Cayugas  and  Senecas 
and  in  bond  of  union  and  good  fellowship  which  would  not  only 
cement  a  tie  of  national  brotherhood,  but  by  their  united  action 
they  would  become  more  formidable  in  war  and  better  able  to  van- 
quish other  nations  and  extend  their  domain  and  power.  But 
Ot-to-tar-ho  was  intractible  and  bitterly  opposed  to  Hiawatha  and 
to  defeat  him  put  three  of  his  brothers  to  death. 

Although  driven  away  by  the  relentless  Ot-to-tar-ho,  Hiawatha 
actuated  by  his  love  for  his  people  and  great  concern  for  their  happi- 
ness did  not  abandon  the  hope  of  effecting  his  purpose,  and  later 
returning  aided  by  a  powerful  chief  succeeded  in  placating  the  in- 
tractible Ot-to-tar-ho  by  combing  the  snakes  from  his  head  with 
the  wampum  and  the  union  was  formed,  the  nations  united  and 
the  confederacy  of  the  Iroquois,  one  of  the  greatest  political  organ- 
izations ever  accomplished  by  either  civilized  or  uncivilized  peoples 
was  formed.^ 

HOW   THE   FLYING    SQUIRREL   WON  HIS   WINGS,  THE   FROG   LOST 
ITS  TEETH,  AND  THE  WOODCHUCK  ITS  APPETITE 

Teh-do-oh,    the   woodchuck;     Nos-gwais,     the    frog;     Jo-nis-gy-ont,    the 

squirrel 

Iroquois  mythology  invests  animals  and  birds  with  all  the  traits 
and  characteristics  of  the  Indian  himself.  They  too  have  their 
tribes  people,  chiefs  who  hold  councils,  and  warriors  who  battle. 

Nuk-da-go  was  the  head  chief  of  the  squirrel  tribe.  He  was 
powerful  and  wise,  and  could  become  invisible,  and  one  day  when 
troubled  by  a  conversation  he  had  overheard  between  a  wood- 
chuck,  a  frog  and  a  squirrel,  said  to  himself,  "  I  will  investigate." 

Jo-nis-gy-ont,  a  frugal  squirrel,  had  laid  away  his  winter's  supply 
of  nuts  in  a  hollow  tree  near  a  pine,  but  his  storehouse  was  being 
plundered  and  he  was  complaining  to  his  nearest  neighbors,  a  wood- 

1  Ot-to-tar-ho  or  To-ta-da-ho  became  the  first  presiding  sachem  of  the  confederacy. 
The  wampum  belt  commemorating  him  is  second  only  in  size  to  the  Wing  or  Carpet  belt 
of  the  league.      Both  belts  are  in  the  State  Museum. 
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To-ta-da-ho  belt.  Sometimes  called  the  Presedentia.  It  is  the 
second  largest  belt  known.  The  series  of  diamonds  in  the  center  is 
said  to  represent  a  covenant  chain  always  to  be  kept  bright. 
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chuck  who  had  dug  his  lodge  under  the  rocks  near  the  pine,  and  a 
frog  who  Hved  in  a  marshy  place  by  the  side  of  the  river  over  which 
the  pine  cast  its  shadow. 

The  invisible  Nuk-da-go  listened.  Said  the  frog:  "I  wonder  who 
could  so  cruelly  deprive  poor  Jo-nis-gy-ont  of  his  industrious 
gleanings";  and  with  tears  dropping  from  his  eyes  seemed  to  grieve 
greatly.  The  woodchuck  was  indignant,  declared  it  an  outrage,  and 
inveighed  most  bitterly  against  the  robber  who  had  found  the  hiding 
place  of  Jo-nis-gy-ont,  but  the  wary  squirrel  knew  they  wxre  his 
only  neighbors  who  cared  for  nuts,  and  received  their  sympathy 
with  suspicious  silence. 

Thought  Nuk-da-go  as  he  listened,  "  Something  wrong  is  going 
on  here,  I  will  investigate." 

At  midnight  the  invisible  Nuk-da-go  entered  the  forest  on  his 
customary  tour  of  inspection,  and  pausing  near  the  pine  his  quick 
ear  caught  a  strange  sound. 

Down  by  the  rock  side  he  saw  a  woodchuck  digging  the  earth 
which  flew  in  great  drifts  behind  him.  "  Strange,"  thought  Nuk- 
da-go,  "  he  finished  his  lodge  long  ago."  And  suspicious  Nuk-da-go 
watched. 

Deeper  and  still  deeper  the  woodchuck  dug,  frequently  disap- 
pearing for  a  time  and  returning  w4th  his  cheeks  bulging  out  like 
bags  puffed  with  wind,  and  skulkingly  looking  around  to  be  sure 
that  nothing  saw  him,  one  by  one  he  dropped  in  the  hole  the  hickory 
nuts  which  distended  his  cheeks. 

All  the  night  through  Nuk-da-go  watched  while  the  woodchuck 
continued  his  trips  for  the  nuts,  but  when  the  sun  came  he  hid 
in  his  burrow. 

"  Too  many  nuts  —  too  far  from  the  tree  —  this  is  a  pine  forest  — 
the  hickory  grows  hours  away,"  thought  the  wise  Nuk-da-go.  "  To- 
morrow at  midnight  I  will  return." 

On  the  following  night  Nuk-da-go  watched  and  saw  the  wood- 
chuck carefully  concealing  the  hole  with  grass.  "  Who  would  think 
a  deep  little  pit  w^as  under  those  grasses,"  said  Teh-do-oh  to  him- 
self, as  he  sat  near  the  rock  and  complacently  slicked  his  hair. 

Wise  and  suspicious  Nuk-da-go  still  Hngered.  As  noon  ap- 
proached he  peered  through  the  shade  of  the  pine  and  down  by 
the  marsh  saw  a  frog  disappear  under  a  moss-covered  stone  from 
which  he  cautiously  peeked,  his  bright  eyes  blinking  to  themselves 
in  their  cunning.  The  frog  could  jump  far  when  bearing  no  load, 
but  so  freighted  was  he  that  he  could  only  hop  slow  to  the  marsh 
where  he  disgorged  several  nuts  which  he  pushed  well  under  the 
moss. 
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"  Too  many  nuts  —  too  far  from  the  tree  —  this  is  a  pine  forest 
^the  hickory  grows  hours  away,"  thought  Nuk-da-go.  "To- 
morrow at  noon  I  will  return." 

By  the  following  noon  when  the  shadows  returned,  the  Nos- 
gwais  had  hidden  the  nuts  under  the  moss  which  he  patted  down 
close  to  the  stone.  "  Ha,  ha  !  "  croaked  he,  "  who  would  think 
of  looking  for  nuts  under  an  old  moss-grown  stone,"  and  he  trilled 
a  low  song  to  the  marsh. 

But  the  wise  Nuk-da-go  knew,  and  determined  that  the  thieves 
should  be  punished;  so  he  called  a  council  of  all  the  chiefs  of  the 
forest  clans,  to  whom  he  related  what  he  had  witnessed,  and 
advised  a  thorough  investigation.  Said  the  Nuk-da-go:  "  I  have 
made  a  discovery.  Thieves  dwell  in  our  midst.  They  must  be 
secured  and  punished." 

At  the  council  it  was  noticed  that  neither  the  woodchuck  nor 
frog  were  present,  and  as  Jo-nis-gj'-ont  was  their  nearest  neighbor, 
he  was  commissioned  to  go  for  them  and  bring  them  before  the 
council.  Jo-nis-gy-ont  gladly  undertook  the  commission,  hoping 
to  regain  the  nuts  he  had  lost,  and  soon  returned  but  without  frog 
and  without  woodchuck,  to  report  that  he  had  found  them  and 
delivered  the  summons,  but  the  frog  jumped  so  far  he  could  not 
overtake  him,  and  the  woodchuck  hid  in  his  burrow. 

But  the  wise  Nuk-da-go  was  not  to  be  baffled,  and  hastening  to 
the  pine  he  sent  down  his  strong  power  under  the  moss-covered 
stone  and  into  the  burrow,  ordering  the  culprits  to  come  forth, 
when  a  meek  looking  frog  and  a  shame-faced  woodchuck  appeared 
and  reluctantly  followed  Nuk-da-go  to  the  council. 

"  Why  are  we  brought  here?  "  together  they  asked.  "  We  know 
nothing  of  this  !  "  they  indignantly  exclaimed,  and  the  woodchuck 
stroked  his  grizzly  whiskers  while  the  frog  in  rage  puffed  his  sides 
to  near  bursting. 

Then  said  Nuk-da-go:  "See  the  culprits  !  —  their  bravado  is 
useless  and  will  not  avail.  I  pronounce  them  the  thieves  who 
robbed  the  Jo-nis-gy-ont.  I  discovered  them  in  the  act  and  I  ask 
that  they  be  punished."  Nuk-da-go  then  informed  the  council 
that,  having  cause  for  distrust,  he  had  watched  the  movements 
of  the  culprits,  and  then  related  what  he  had  seen;  thereupon  a 
committee  was  sent  to  the  pine  to  investigate,  and  returning  with 
the  stolen  nuts,  the  thieves  were  convicted. 

As  Nuk-da-go  had  so  faithfully  watched  at  the  pine,  he  was 
chosen  the  judge  to  sentence  the  culprits.  Before  proceeding,  he 
stated  to  the  council  that,  with  the  Indian  animals,  death  was  the 
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penalty  for  thieving,  but,  said  he,  there  is  a  wiser  judgment  which 
I  will  now  render,  the  better  for  the  protection  of  animals  inhabit- 
ing the  forests  for  all  future  time. 

Turning  to  the  frog  he  said:  "  You  belong  to  a  tribe  that  has 
always  been  able  to  get  an  honest  living.  Your  wants  have  been 
amply  supplied.  Even  a  long  lapping  tongue  was  given  you  to 
entice  the  bugs  and  flies  that  pass  your  door  as  you  rest  com- 
fortably in  the  sunshine.  But  your  neighbor  Jo-nis-gy-ont  must 
work  hard  and  journey  far  for  his  winter's  store.  You  sleep 
through  the  winter,  Jo-nis-gy-ont  remains  awake  and  must  have 
food.  You  had  not  the  excuse  of  hunger  for  your  robbing,  you 
were  selfish,  which  adds  to  your  crime,  and  you  must  be  punished. 
Proper  and  sufficient  food  shall  remain  for  you  that  you  may  not 
die,  but  never  more  shall  your  tribe  be  tempted  by  the  nut.  Your 
teeth  shall  grow  no  more.  Go  back  in  disgrace  to  your  marsh." 
And  as  the  frog  left  the  Council  House,  his  teeth  dropped  from  his 
mouth. 

"And  you,  Teh-do-oh,"  said  the  judge,  "  you  shall  not  lose  your 
teeth  which  you  are  so  closely  hiding  in  fear,  but  your  punishment 
shall  be  just.  You  too,  sleep  through  the  winter.  Through  the 
summer  all  your  wants  are  provided.  Corn  and  clover,  and  grains 
grow  for  you,  and  fish,  and  birds;  greed,  alone,  tempted  you  to 
steal.  The  nuts  have  ceased  falling,  no  more  to  gather  and  winter 
is  coming;  who  will  help  the  starving  Jo-nis-gy-ont?  Your  greed 
has  deprived  him  of  food.  Greed  must  not  shadow  the  good  name 
of  3^our  tribe,  and  all  your  tribe  must  share  your  punishment  for- 
ever. Of  green  leaves  and  grains  you  shall  not  be  deprived,  but 
no  more  shall  you  relish  the  birds  or  the  fish,  they  will  fear  you  no 
more.  Go  back  in  disgrace  to  your  burrow,  and  return  not  until 
spring  paints  your  shadow  on  the  soft  snows." 

"  The  judge  was  wise,"  said  the  council.  Even  the  unfortunate 
Jo-nis-gy-ont  did  not  escape  reproof,  for  said  the  judge:  "  Had  you 
been  more  watchful  and  swift,  you  could  have  guarded  your  store, 
yet  I  will  help  you.  I  will  widen  your  eyes  and  they  shall  grow 
bigger  and  rounder  that  you  may  see  sideways  when  3'our  enemies 
appear;  and  I  will  web  your  forelegs  with  wings  that  you  may  fly 
quick  to  your  nest  when  thieves  threaten.  But  I  warn  you,  hide 
from  the  sun  and  you  can  toil  unseen  in  the  shadows."  And  happy 
Jo-nis-gy-ont  flew  back  to  his  nest. 

Thus  the  squirrel  won  his  wings,  the  selfish  frog  lost  its  teeth, 
and  the  thieving  woodchuck  was  punished  for  his  greed. 
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When  an  Iroquois  child  loses  a  tooth,  it  carries  it  to  a  marsh 
where  the  frogs  are  croaking,  and  throwing  it  in  the  water  will  say, 
"  Nos-gwais,  Nos-gwais,  I  give  you  my  little  tooth,  send  me  an- 
other as  strong  as  a  bear."  And  the  child  in  his  simple  belief 
knows  that  Nos-gwais,  who  craves  small  teeth,  will  hear  him  and 
grant  his  request. 

When  Teh-do-oh  "  paints  his  shadow  "  on  the  snows,  the  Indian 
knows  that  spring  is  near. 

NYA-GWA-IH,  HOW  THE  BEAR  LOST  ITS  TAIL' 

Nya-gwa-ih,  the  bear,  who  was  hunting  the  forest  for  his  winter 
store  of  nuts  and  honey,  had  traveled  far  from  his  home  when  he 
met  an  aged  fox  who  informed  him  that  he  had  just  passed  the 
river  where  he  saw  some  strange  little  animals  dive  down  to  a 
burrow  beneath  the  water.  He  thought  they  were  3'oung  otters, 
and  had  watched  for  their  return  but  they  had  not  appeared,  and 
he  urged  the  bear  to  go  with  him  and  endeavor  to  entice  them 
from  their  hiding  place. 

The  credulous  bear,  smacking  his  lips  and  licking  out  his  tongue 
in  anticipation  of  a  feast,  hunched  himself  down  to  the  water 
where  upon  looking  in  he  saw  the  reflection  of  his  own  face,  and 
believing  it  to  be  one  of  the  little  mysteries  which  the  fox  had  seen, 
sat  himself  down  to  watch  for  its  reappearance. 

Untiringly  he  waited,  as  the  artful  fox  encouraged.  At  length 
it  occurred  to  the  bear  to  allure  the  unknown  little  creatures  by 
fishing  for  them  and  the  bear  was  a  genial  fisherman.  He  had  the 
patience  to  wait  all  the  day  by  a  stream,  and  the  cunning  to 
v/atch  breathlessl}^  fearing  to  shadow  the  water,  but  now,  alas, 
he  had  no  bait!  What  was  he  to  do?  The  artful  fox  suggested 
that  he  should  swim  to  a  log  that  was  floating  near,  and  after  he 
had  fixed  himself  firm,  to  drop  his  tail  in  the  water.  Soon  some- 
thing would  seize  it,  when  he  w-as  to  lift  it  up  to  the  log  and  whip 
the  game  over  to  the  shore  where  he  would  remain  and  protect 
it  for  him. 

By  the  persuasions  of  the  wily  fox,  the  unsuspecting  bear  swam 
out  to  the  log  where  he  secured  himself  and  dropped  his  tail  into 
the  water,  and  the  tail  of  the  bear  was  broad,  and  so  long  it  reached 
near  to  the  bottom  of  the  river. 

Soon  a  something  shook  the  tail,  and  as  the  bear  lifted  it  up,  he 
saw  a  wriggling  little  animal,  not  a  bird,  nor  a  fish,  but  a  something 
of  flesh  very  like  a  young  otter,  and  he  slung  it  across  the  stream 
to  the  fox.       "  That  is  fine!*'  said  the  fox.      Again  and  again  the 

*  This  legend  is  probably  from  European  sources. 
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bear  lowered  his  tail  in  the  water,  to  secure  the  shoal  which  seemed 
to  have  gathered  around  him.  Whenever  the  tail  shook,  he  would 
throw  his  game  to  the  fox  who  would  urge  him  on.  This  continued 
until  a  gusty  north  wind  which  chanced  to  be  passing  stopped  in 
its  wonder  and  deriding  the  bear,  blew  its  cold  breath  over  the 
water.  And  the  river  became  quiet  and  its  waves  suddenly 
stretched  out  as  smooth  as  a  blanket.  No  more  could  they  chase 
each  other  in  their  race  with  the  wind  nor  lap  to  the  shore  when 
it  thirsted  in  the  sun,  for  the  north  wind  had  frozen  them  down 
by  its  breath.  But  the  foolish  and  unheeding  bear,  intent  on  his 
game,  waited  till  night.  No  more  came  the  tremulous  snipping 
at  his  tail,  no  longer  his  tail  grew  heavy  with  the  wrigglers.  The 
bear,  who  could  not  see  the  crafty  fox  devouring  his  pile  of  game, 
exclaimed,  "  How  suddenly  the  wrigglers  have  stopped  biting  my 
tail!      What  does  it  mean?" 

The  subtle  fox  caught  sniffing  and  choking  over  a  bone,  replied : 
"  Something  has  drifted  against  them.  Wait  till  it  passes."  And 
the  good  natured  bear  who  in  his  mind  was  counting  the  game 
which  he  had  thrown  to  the  shore,  saw  the  night  coming,  and 
thought  of  his  home  to  which  he  knew  he  must  hasten.  He  had 
his  honey  and  his  nuts  beside  his  river  game  to  carry,  and  the  way 
was  long.  As  he  was  fixing  himself  to  travel,  in  his  hospitality 
he  invited  the  fox  to  return  with  him  when  they  would  partake 
of  the  feast  together;  and  if  the  fox  was  wilHng,  he  could  help 
carry  the  game.  But  no  answer  came  to  his  invitation.  Again 
he  called  to  the  fox.  No  answer,  and  he  raised  himself  to  jump 
from  the  log.  But  his  tail  was  "  so  heavy."  "  Some  big  gam^e," 
gleefully  thought  he,  as  he  pulled  stronger.  "  My!  how  that  game 
pulls!"  thought  the  bear.  "  Now  I  will  bring  it."  And  with  a 
vigorous  jump,  he  made  a  lunge  for  the  shore  when  lo!  his  tail 
was  left  in  the  water !  The  satirical  north  wind  had  frozen  it  fast ! 
And  the  friendly,  advising  foxl  Where  was  he?  Vanished! 
And  the  game  ?  A  pile  of  half  chewed  bones  on  the  bank !  With 
a  sigh  and  a  sneering  smile,  the  tailless  bear  lifted  his  load  of  honey 
and  nuts  and  lumbered  along  to  his  cave  miles  away ! 

Thus  the  bear  lost  his  tail  and  his  tailless  descendants  have 
never  been  fishermen. 

THE  ALGONQUIN  AND  WAN-NUT-HA 

Disdaining  death,  scorning  his  foes,  defying  the  stake  and 
challenging  its  torture,  Hon-do-sa,  an  Algonquin  chieftain, 
awaited  his  doom  at  sunrise.  He  was  the  captive  of  a  Seneca 
sachem. 
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For  fifty  years,  war  between  the  Algonquins  and  the  Iroquois 
had  raged  with  direful  fury ;  for  fifty  years  their  hate  had  shown  no 
mercy ;  and  for  fifty  years  their  slain  warriors  had  been  passing  to 
eternity,  leaving  the  bloody  strife  an  inheritance  for  their  de- 
scendants. Fifty  years  of  the  oppressor  and  the  oppressed,  of 
Algonquin  persecution  and  Iroquois  defense;  and  now,  Hon-do- 
sa,  a  young  Algonquin  chief,  stoically  awaited  the  Seneca's  doom 
of  death  at  the  stake. 

Hon-do-sa  had  been  captured  in  a  battle  where  the  son  of  the 
sachem  was  killed,  and  the  blood  of  the  Algonquin  must  atone 
for  his  death. 

It  was  an  early  custom,  that  during  the  time  preceding  the 
putting  to  death  of  a  captive,  he  should  receive  the  utm^ost  hospi- 
tality, be  treated  rather  as  a  guest  than  a  prisoner,  and  while 
strongly  guarded  to  prevent  his  escape,  he  was  given  the  best 
lodge  in  the  canton,  the  softest  furs  were  his  bed,  and  provided 
with  the  choicest  food  by  a  female  attendant,  chosen  for  her  beauty. 
Wan-nut-ha,  the  sachem's  daughter,  the  most  beautiful  maiden  of 
the  tribe,  was  selected  to  attend  the  Algonquin,  and  for  many  days 
had  cared  for  him.  Bvit  with  the  days,  the  stoical,  quiet  resigna- 
tion of  Hon-do-sa  had  not  passed  unnoticed  by  Wan-nut-ha,  and 
a  feeling  like  that  of  pity  had  unconsciously  come  upon  her.  He 
had  been  brave  in  battle,  and  now  though  a  captive  who  must 
die,  was  haughty  in  his  silence,  and  defiantly  awaited  his  doom. 
Yet  Wan-nut-ha  softened  toward  him.  "  So  near  death,  and  so 
brave  and  how  fair  to  die!"  she  sighed.  But  the  days  of  his  cap- 
tivity had  passed;  on  the  morrow  at  sunrise  he  must  die.  For 
the  last  time  Wan-nut-ha  carried  the  food  to  his  lodge,  and  she 
lingered.  Why  did  she  tarry?  What  new  emotion  stirred  her 
heart  to  detain  her?  He  was  a  foe  of  her  people,  why  should  she 
pity?  But  at  the  last,  when  his  eyes  spoke  to  her's  a  silent  fare- 
well, she  then  knew;  and  quick  flashed  the  thought  of  her  canoe 
on  the  lake  that  could  bear  him  away.  "  Tonight,"  she  whispered, 
"  when  the  owl  cries  the  midnight  and  the  bittern  screams  sad  by 
the  lake  shore,  listen.      Wan-nut-ha  will  be  near." 

At  midnight  she  cautiously  neared  the  lodge.  The  guard  was 
asleep,  though  thonged  to  the  captive!  A  stir  might  awake  him. 
Faster  her  heart  throbbed,  and  the  life  of  Hon-do-sa  seemed  as  her 
own,  but  she  faltered  not.  The  guard  slept  as  she  loosened  the 
thongs  and  silently  they  fled  through  the  tangled  marshes,  hand 
clasped  in  hand,  down  to  the  lake  where  rocked  her  canoe. 

Had  the  horrors  of  the  fifty  years  strife  paled  Wan-nut-ha 's  blood 
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to  compassion  ?  Was  it  but  pity  that  had  stirred  a  new  thrill 
in  her  heart?  Ah!  love  attires  itself  in  various  ways  to  enter  each 
heart! 

"  Ga-nun-do-wa  mountain  is  not  far,"  she  said,  as  she  paddled 
her  canoe  swift  through  the  waters;  but  as  the  canoe  touched  the 
shore  the  faint  cries  of  their  pursuers  came,  borne  on  the  breeze  of 
the  dawn.     "  Haste,  Hon-do  -sa!  "  she  exclaimed,  as  she  pointed  the 
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Ta-ha-mont,  an  Algonquin  chief 


way  of  his  flight.  "  Now  you  are  free!  Farewell.  Flee  to  your 
peop  le !  I  will  remain,  Wan-nut-ha,  who,  by  the  hand  of  her  father, 
the  sachem,  will  die  for  you!  " 

Leaping  to  the  shore,  Hon-do-sa,  the  warrior,  lingered.  All  the 
suns  he  had  known  Wan-nut-ha  passed  before  him.  "  Life  from 
Wan-nut-ha  would  not  be  freedom  for  Hon-do-sa,"  he  exclaimed. 
"  Dawn  after  dawn,  when  thonged  and  alone  in  his  prison  lodge, 
Wan-nut-ha  brought  the  sun  to  Hon-do-sa;  and  now  she  bids  him 
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flee  from  her  forever.  Like  a  brave  warrior  he  should  have  waited 
his  fate.  Now  the  sun  turns  away,  and  a  black  cloud  covers  its  face. 
Nothing  but  gloom  and  the  shadows  come  now  to  me.  The  foes  of 
Hon-do-sa  fast  follow,  mad  in  their  hate;  the  arrows  will  soon  hiss 
his  doom.  Oh-ne,  (farewell)  Wan-nut-ha!  Wan-nut-ha  opened  a 
new  light  to  Hon-do-sa.  Now  it  is  black  and  forsaken.  Return  to 
her  people,  and  forget  the  Algonquin.  He  will  wait  here  to  die." 
And  the  brave  Hon-do-sa,  so  strong  in  battle,  so  weak  in  love, 
turned  his  face  from  the  sunrise  to  meet  his  fast  coming  foes. 

But  Wan-nut-ha!  In  the  conflict  of  loving,  despairing,  pitying 
yet  brave;  forgetting  her  kin,  forgetting  her  blood  which  raced 
in  hate  for  her  foes;  she  sprang  from  her  canoe,  exclaiming  as  she 
sent  it  adrift:  "  Not  alone  shall  my  brave  Algonquin  die;  as  two 
leaves  that  grow  from  one  stem,  is  the  life  of  Hon-do-sa  and  the  life 
of  Wan-nut-ha ;  and  as  one  life  they  shall  live,  or  as  one  life  will  die !  " 

Swift  as  two  shadow  clouds  the}-  sped  up  the  steep  cliffs,  and 
nearing  their  highest  crag,  calmly  awaited  the  coming  of  the  pursu- 
ing warriors. 

For  her  wild  love,  Wan-nut-ha  forsook  her  people  and  now  dared 
their  hate;  and  for  love,  the  chieftain,  who  feared  not  death,  clasped 
her  to  his  heart  and  with  a  shout  of  triumphant  scorn  at  his  baffled 
foes,  together  they  leaped  to  their  death  on  the  sharp  rocks  below! 

There  at  the  foot  of  the  great  cliffs  across  the  lake  from  Ga-nun- 
do-wa  mountain  a  heavy  oak  watches  its  shadows  as  it  follows  the 
courvSe  of  the  sun,  and  when  the  bittern  screams  and  the  owl  cries 
the  midnight,  the  tremulous  leaves  of  the  old  tree  sigh  like  unto 
human  voices,  and  its  branches  bend  lower  to  guard  the  vigils  of  a 
spirit  that  wanders  forth  to  renew  its  vows. 

The  sachem  and  his  warriors  entered  the  dust;  the  forests  are 
laid  in  fair  plains  that  bear  the  harvests ;  the  lake  carries  the  burdens 
of  the  paleface,  and  the  birch  bark  canoe  no  longer  drifts  on  its 
waters.  But  the  oak  still  watches  and  counts  the  ages  and  Wa-nut- 
ha's  spirit  still  sighs  in  its  shadow  where  it  waits  to  welcome  Hon- 
do-sa. 


Part  3 
MISCELLANEOUS  PAPERS 

BY 

HARRIET    MAXWELL    CONVERSE 

IROQUOIS    INDIANS    OF    THE    STATE    OF    NEW    YORK 

The  Ho-de-no-sau-nee  or  People  of  ike  Long  House 

At  the  era  of  the  Dutch  discovery,  1609,  the  Iroquois  were  found 
in  possession  of  the  same  territories  between  the  Hudson  and 
Genesee  rivers,  upon  which  they  afterwards  continued  to  reside 
until  the  close  of  the  i8th  century.  At  that  time  the  Five  Nations, 
into  which  they  had  become  subdivided,  were  united  in  a  league ; 
but  its  formation  was  subsequent  to  their  establishment  in  the 
territories  out  of  which  the  State  of  New  York  has  since  been 
erected. 

Tradition  interposes  its  feeble  light  to  extricate  from  the  con- 
fusion which  time  has  wrought,  some  of  the  leading  events  which 
preceded  and  marked  their  political  organization.  It  informis  us 
that  prior  to  their  occupation  of  New  York  they  resided  in  the 
vicinity  of  Montreal  upon  the  northern  bank  of  the  St  Lawrence, 
where  they  lived  in  subjection  to  the  Adirondacks,  a  branch  of 
the  Algonquin  race,  then  in  possession  of  the  whole  country  north 
of  that  river.  From  the  Adirondacks  they  learned  the  art  of  hus- 
bandry, and  while  associated  with  them  became  inured  to  the 
hardships  of  the  warpath  and  of  the  chase.  After  they  had  mul- 
tiplied they  attempted  possession  of  the  country  of  the  Adiron- 
dacks but  were  overpowered  by  the  latter  and  forced  to  leave  their 
lands  to  escape  extermination.  In  due  time  they  migrated  into 
the  present  territory  of  New  York  State,  and,  dividing  into  bands, 
spread  abroad  to  found  new  villages. 

One,  crossing  over  to  the  Mohawk,  established  itself  at  Ga-ne- 
ga-ha-ga  below  Utica  and  afterwards  became  the  Mohawk  nation. 
For  many  years  the  Oneidas  and  Onondagas  were  one  nation, 
but  one  part  of  these  two  settled  at  Oneida  lake  and  became  a 
separate  nation;  the  other  claiming  the  Onondaga  valley  in  time 
also  became  independent.  The  Cayugas  and  Senecas  were  for 
many  years  united,  but  finally  divided  and  became  individual 
nations. 

All  of  these  people  were  compelled  to  war  with  the  various  tribes 
whom  they  found  in  possession  of  the  country.    After  the  expulsion 
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of  these  people,  the  interest  of  the  original  Five  Nations  became 
distinct,  and  gradually  dividing,  they  came  into  open  warfare  with 
each  other.  These  wars  continued  for  an  unknown  period,  until 
finally  the  project  of  a  league  was  suggested  by  the  Onondagas  as 
means  to  enable  them  to  effectually  resist  contiguous  nations. 

Histories  of  the  white  people  relate  that  the  Iroquois  were  leagued 
about  a  century  previous  to  the  advent  of  the  white  people.  To  the 
contrary  the  traditions  of  the  Iroquois  indicate  a  period  far  remote. 
[Morgan.     League  of  the  Iroquois] 

Among  the  wars  of  the  united  nations  the  struggle  with  their  old 
enemy,  the  Adirondacks,  was  the  most  severe.  This  war  con- 
tinued nearly  fifty  years  till  the  Adirondacks  were  nearly  exter- 
mmated.  A  new  era  commenced  with  the  Iroquois  on  the  establish- 
ment of  the  Dutch  trading  post  at  Fort  Orange,  now  Albany,  in 
161 5.  The  principal  Indians  in  the  north  were  the  Hurons  and 
Adirondacks;  on  the  west.  Fries,  the  Neuter  nation,  Miamis,  Otto- 
was  and  Illinois;  on  the  south  the  Shawnees,  Cherokees,  Catawbas, 
Susquehannocks,  Delawares,  Nanticokes  and  some  lesser  nations; 
on  the  east  the  Minsi  and  New  England  Indians.  Some  of  these 
nations  were  subjugated  and  made  tributary  and  others  utterly 
exterminated,  till  the  Iroquois  became  absolute  dictators. 

The  friendly  relations  between  the  Indians  and  the  Dutch, 
beginning  in  1 6 1 5 ,  were  preserved  with  fidelit}^  till  the  independence 
of  the  American  states  terminated  the  jurisdiction  of  the  English 
over  the  country,  and  even  then  the  Mohawks,  adhering  to  the 
crown,  divided  from  their  brothers  and  left  the  league.  This  was 
the  first  break  in  the  confederacy,  but  the  St  Regis  Indians  were 
lately  inducted  into  the  league  to  take  the  place  of  the  Mohawks.^ 

At  the  institution  of  the  Ho-de-no-sau-nee,  fifty  permanent 
sachemships  were  created  with  appropriate  names.  Of  these  there 
yet  remain  intact  the  inherited  sachem  titles.  These  are  unchange- 
able and  inherited  by  clanship.  Of  these,  to  the  Mohawks  were  dis- 
tributed 9;  to  the  Oneidas  9;  to  the  Onondagas  14;  to  the  Cayugas 
10 ;  to  the  Senecas  8.  At  the  present  moment  tribal  law  is  continued 
among  the  Onondagas  and  Tonawanda  Senecas,  and  also  by  the 
St  Regis  who  entered  the  league  as  successors  to  the  Mohawks  in 
1883.  To  these  were  given  the  nine  original  Mohawk  sachemships. 
The  Cattaraugus  and  Salamanca  Senecas  abandoned  the  tribal  law 

1  The  adoption  of  the  St  Regis  Indians  was  brought  about  largely  through  the  influence 
of  Mrs  Converse. 
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in  1848^  and  assumed  a  republican  form  of  government  by  electing 
a  president  and  board  of  councilmen.  These  include  the  peace- 
makers. 

The  original  clans  which  divided  the  people  into  families,  were  the 
Wolf,  Bear,  Beaver,  Turtle,  Deer,  Snipe,  Heron  and  Hawk.^  By  this 
division  which  was  equal  among  the  Five  Nations,  the  people  were 
bound  to  each  other  by  the  ties  of  consanguinity.  A  Seneca  Wolf 
regarded  an  Onondaga  Wolf  as  a  brother,,  and  so  on  throughout 
the  league.  So  carefully  provided  was  this  clanship  that  a  Seneca 
Wolf  could  not  marry  an  Onondaga  Wolf.  By  this  relationship, 
the  league  preserved  for  itself  not  only  blood  distinction  but  abso- 
lute union,  as  in  case  of  war  brother  would  fight  against  brother, 
which  was  against  their  bond  of  brotherhood. 

The  census  enumeration  of  1890  shows  that  the  Iroquois  furnished 
162  soldiers  ^  and  sailors  for  the  Civil  War.  It  has  been  estimated 
that  in  1660  there  were  11,000  Iroquois.  This,  however,  is  indefi- 
nite. The  total  population  in  1890,  excluding  the  106  Oneidas,  was 
5133.  Of  these  2844  could  not  speak  English.  The  Onondaga  Reser- 
vation is  6100  acres;  Tonawanda  Senecas  about  8000;  Allegany 
Senecas  30,469;  Oil  Spring  640;  Cattaraugus  Senecas  21,680;  St 
Regis  14,640;  Tuscaroras  6249.  The  Oneidas  have  no  reservation 
in  this  State.  They  are  largely  represented  in  Green  Bay,  Wis., 
and  those  who  live  here  in  New"  York  State  are  "  guests  "  of  the 
Onondagas  and  other  nations.  The  Cayugas  who  have  no  separate 
reservation  reside  on  different  reservations,  the  largest  number 
being  at  Cattaraugus.  These  are  the  New  York  State  Indians. 
On  their  reservations  there  are  12  churches.  Some  of  the  congre- 
gations worship  in  private  houses  or  halls.  The  "  pagans  "  assemble 
for  business,  religious  ceremonies,  feasts,  condolences,  and  councils 

'  Although  the  active  government  of  the  Seneca  Nation  is  the  modem  republican  form, 
underlying  this  is  the  ancient  tribal  form.  This  survival  is  fostered  by  the  pagan  party 
and  is  the  link  that  holds  together  the  old  form  of  the  ancient  league.  The  sachem  names 
are  still  carefully  transmitted  and  the  tribal  customs  form  the  basis  of  the  common  law- 
held  at  present. 

^  The  eight  clans  here  named  were  those  of  the  Senecas.  The  three  common  clans  were 
the  clans  of  the  Bear,  Wolf  and  Turtle.  These  were  the  elder  clans  and  the  sachems  be- 
longing to  them  were  the  most  influential  in  the  league  councils.  Among  the  Senecas, 
Cayugas  and  Onondagas  the  clans  were  divided  into  two  phratries,  the  Animal  and  the 
Bird.  The  Animals  were  called  the  elder  brothers.  Strangely  the  Deers  were  the  head 
of  the  Bird  phratry,  whose  other  members  were  the  Snipe,  Heron  and  Hawk.  Each 
phratry  when  in  council  sits  opposite  the  other. 

'  It  is  recorded  that  the  Iroquois  soldiers  in  the  Civil  War  were  the  finest  body  of  men  in 
the  army,  considered  from  a  physical  standard.  The  Iroquois  are  still  a  splendid  people 
physically  as  is  attested  by  the  number  of  athletes  among  them  who  have  made  world  records. 
The  record  of  Deerfoot  in  1864  in  which  he  ran  12  miles  in  62  minutes,  zi  seconds  is  well 
known  and  in  modern  times  the  skill  of  the  Pierce  brothers  on  the  track  and  of  Thomas 
Longboat,  the  Canadian  Onondaga,  has  attracted  much  attention.  A  number  are  expert 
ball  players  and  a  Seneca  is  a  professional  athletic  trainer. 
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in  their  council  houses  or  private  residences.  Among  the  Iroquois 
various  trades  are  represented.^  Of  the  full  number  of  the  census 
there  are  185  basketmakers,  528  farmers,  6g6  laborers  and  various 
others  who  are  independent  farmers  and  mechanics. 

The  Tuscaroras  who  entered  the  league  about  17 13  are  included 
in  the  census  entimeration.  As  this  nation  was  not  of  the  original 
Five  Nations,  they  have  not  been  recognized  by  title  right  to  sachem- 
ship. 

After  three  centuries  of  conflict  with  an  invading  race  which  in 
its  greed  for  lands  and  wealth  had  but  little  sympathy  for  the  ab- 
original owners  of  the  soil,  we  find  the  Iroquois  still  with  us  st:ccess- 
ful  in  their  struggle  to  retain  their  ancients  seats.  Every  other 
native  nation,  tribe  or  band  of  Indians  in  the  east  has  been  ex- 
terminated or  driven  toward  the  west  where  small  acres  in  a  broad 
land  remain  to  thetii. 

The  Iroquois  by  his  unconquerable  tenacity,  his  dogged  determina- 
tion to  remain,  his  wonderful  national  vitality  has  earned  the 
admiration  and  respect  of  the  world  and  ethnologists  acclaim  him 
the  master  type  of  the  American  Indian.  By  their  wondrous  con- 
ception of  the  Confederacy  of  the  Five  Nations,  in  the  union  of  the 
Mohawks,  Cayugas,  Oneidas,  Onondagas  and  Senecas,  they  formed 
one  political  confederation  of  civil  and  war  power  unequaled  by 
any  other  primitive  people.  This  confederated  league  was  absorbing 
all  adjacent  nations  when  disturbed  b}^  the  advent  of  the  white 
people.  Their  war  cry  to  the  enem}^  being  absorption  or  extermina- 
tion they  were  continually  augmenting  their  numbers.  Their 
government  was  a  structure  of  durability  in  its  filial  principles  of 
equality,  fraternity  and  inflexible  loyalty,  a  sort  of  socialism  free 
from  any  humility  or  pernicious  dissensions  of  political  bondage. 
Their  religious  conceptions  were  far  above  those  of  the  ancient 
philosophers  or  the  tendencies  of  the  ancient  myth  god  worshipers. 
The  student  who  intelligently  translates  the  Indian  religion  opens 
the  wider  door  for  good  will  and  humanity,  in  fact,  as  a  distinguished 
bishop  of  the  Episcopalian  church  has  said,  "  The  American  Indian 
is  the  most  magnificent  heathen  on  the  face  of  the  earth,  he  has  but 
one  God  and  believes  in  the    immortality    of    soul."      As    this    is 

>  Iroquois  Indians  at  present  are  engaged  in  many  different  trades  and  professions.  Some 
are  masons,  molders,  carpenters,  bakers,  painters,  engineers,  railroad  trainmen,  conductors, 
clerks  in  business  and  banking  houses,  cooks,  shopkeepers,  blacksmiths  etc.;  in  pro- 
fessional lines  they  will  be  found  engaged  in  the  practice  of  law  and  medicine,  in  music, 
in  teaching,  both  in  primary  and  higher  branches,  and  some  are  engaged  professionally 
in  scientific  pursuits.  Others  will  be  found  as  laborers  drifting  about  among  the  whites, 
as  teamsters  and  farm  hands  and  the  like. 
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the  base  of  all  true  religion,  it  is  a  shame  that  zealous  and  honest 
workers  among  the  Indians  should  not  acquaint  themselves  with 
the  tenets  of  their  ancient  faith,  thereby  harmonizing  its  primal 
truths  with  any  newer  religion  that  may  be  taught  to  them. 

Philosophy  and  science  were  processes  of  knowledge  unknown 
by  the  primitive  red  man  yet  by  their  intuitions,  lofty  and  intellec- 
tual, they  evolved  a  purely  spiritual  religion  with  one  invisible 
Great  Spirit  as  its  ruler  who  made  himself  known  to  them  by  his 
works  visible  in  all  the  benedictions  of  nature.  To  the  Indian 
there  occurred  no  idea  of  the  omnipresence  of  a  ruling  power, 
therefore  "assistants"  who  were  subservient  to  his  will  were  as- 
signed certain  duties.  Unlike  the  pagans  of  old  these  were  not 
worshiped  as  individual  gods.  To  He-no,  the  Thunderer,  was 
given  the  voice  of  admonition  and  instrument  of  vengeance  as 
well  as  judgment  in  the  bestowal  of  beneficent  rains.  Ga-oh  was 
empowered  with  the  direction  of  the  winds ;  from  their  tangles  he 
divided  the  breath  of  the  summer  time  from  the  frost  of  the  winter. 
Other  assistants  distributed  all  the  fruits,  beans,  squash  and  com, 
the  last  three  having  a  triad  of  female  "supporters"  whose  gen- 
erosity is  "thanked"  at  the  annual  Green  Corn  dance.  In  fact  to 
all  visible  and  invisible  nature  each  had  its  guardian  under  the 
guidance  of  one  supreme  power. 

In  Indian  language  there  is  no  blasphemous  or  profane  word. 
Their  attitude  toward  the  Great  Spirit  is  venerative  and  dignified. 
In  their  various  feasts  religious  dances  are  introduced  in  all  of  which 
there  are  interludes  when  the  tenets  of  the  ancient  faith  are  re- 
cited. These  have  descended  from  generation  to  generation  by 
word  only;  there  are  no  written  records  of  the  Indian  religion.  A 
young  preacher  is  taught  word  for  word  and  when  he  enters  office 
he  "remembers"  and  expounds  to  the  people  at  the  annual  festivals. 
There  are  never  any  religious  "uprisings"  or  "excitements."  The 
law  and  word  are  passed  year  by  year,  century  after  century,  by 
the  true  pagan  preacher.  In  the  "new  religion"  of  the  Iroquois, 
Ga-nio-dai-u,  there  is  an  interweave  of  modern  ideas  induced  by 
the  necessity  of  reform  from  evils  introduced  by  the  palefaces. 
But  even  in  this  "temperance"  preaching  nothing  has  been  accepted 
that  was  not  consistent  with  their  primitive  idea  of  justice  and 
repentance. 

The  Indian  having  no  knowledge  of  a  sacrificial  atonement 
assumes  the  punishment  of  his  own  evil.  The  religious  law  governs 
this  by  a  recital  of  his  "sins"  at  the  public  New  Year  feast  and  a 
sin  thus  confessed  is  atoned   for.      By  this  came  the  use  of  the 
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"wampum  known  as  the  Ransom  belt.  If  a  murder  has  been  com- 
mitted the  murderer  sent  the  Ransom  belt  to  the  nearest  relatives 
of  his  victim  Avith  a  petition  for  his  life  as  he  was  "sorry."  If  the 
belt  was  returned  he  submitted  to  his  death  sentence  with  the 
stoicism  of  his  race.  It  never  occurred  to  hi:n  that  the  Great 
Spirit  could  be  appealed  to  for  such  forgiveness.  He  had  an  idea 
of  punishment  in  an  after  life  but  it  was  of  a  material,  not  spiritual 
nature.  The  fundamental  principle  of  his  faith  was  a  sublime 
belief  in  the  immortality  of  the  soul,  which  on  entering  its  eternal 
Hfe  continued  its  former  existence  not  progressively  by  the  goodness 
of  its  mortal  life  nor  in  punishment  for  its  omissions.  A  mortal 
evil  was  atoned  for  during  the  mortal  life.  Likewise  a  benevolent 
or  religious  act  was  rewarded  by  compensations  while  on  earth. 

It  is  only  by  the  intimate  social  acquaintance  of  the  Indian, 
even  of  the  present  day,  that  his  true  religion  is  known.  His  moral 
laws,  according  to  his  own  conception,  are  stringent.  His  family 
relationships  are  the  universal  spirit  of  affection  and  hospitality. 
His  children  are  taught  obedience  with  their  lessons  of  reverence 
to  parents.  Indians  never  punish  their  children.  If  a  child  runs 
too  great  riot  they  let  him  "get  over  it"  first  and  then  reason  with 
him  about  it  afterwards.  Notwithstanding  the  labors  of  the  Indian 
woman  she  is  suprem^e  in  home  authority,  owns  land  in  her  own 
right  and  frequently  continues  her  maiden  name  after  marriage, 
which,  by  Indian  law,  is  a  mutual  agreement  for  the  man  and 
woman  to  live  together  until  one  or  the  other  "scolds  too  much." 
Incompatibilit}'  of  temper  argues  a  divorce  if  appealed  for,  as 
"quarreling  is  a  bad  example  to  the  children,"  who,  in  case  of  a 
separation,  are  taken  by  the  mother,  the  family  descent  being 
from  the  maternal  line. 

As  an  example  of  the  moral  commands  of  the  Indian,  I  quote 
the  following  precepts  which  are  imperatively  enjoined: 

"It  is  the  will  of  the  Great  Spirit  that  you  reverence  the  aged 
even  though  they  be  as  helpless  as  infants." 

"If  you  tie  up  the  clothes  of  an  orphan  child  the  Great  Spirit 
will  notice  it  and  reward  you  for  it." 

"To  adopt  orphans  and  bring  them  up  in  virtuous  ways  is  pleas- 
ing to  the  Great  Spirit." 

"If  a  stranger  wander  about  your  abode,  welcome  him  to  your 
home,  be  hospitable  to  him,  speak  to  him  with  kind  words,  and 
forget  not  always  to  mention  the  Great  Spirit." 

As  proof  of  the  last  precept  at  the  latest  census^  there  was  but 


'The  census  of  1890  was  used  by  Mrs  Converse  as  a  source  of  information. 
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one  beggar  or  actually  homeless  person  reported  among  the  4800 
Iroquois  Indians  of  New  York  State  and  he  was  provided  for  by 
the  old  religious  law. 

The  Indian  has  been  accused  of  indecent  orgies.  His  dances 
have  been  condemned  as  corrupt  and  vicious.  His  secret  societies 
are  named  as  witchcrafts  and  satanism.s  of  evil  practices.  In  my 
investigations  of  their  myths,  mystics,  their  religion,  and  civil  and 
home  life,  I  have  attended  all  these  dances  and  have  never  seen 
one  vulgar  or  indecent  action.  The  Indian  woman,  by  nature 
chaste,  would  scorn  an  immodest  attire  or  the  familiarity  of  the 
"fiddle  dances"  known  as  the  waltzes  of  the  palefaces. 

I  have  been  admitted  to  several  degrees  of  the  Medicine  Lodge, 
which  is  known  to  all  American  Indians,  the  Iroquois  secret  society, 
Na-gah-ne-gah-ah ;  in  its  celebrations  there  is  nothing  malign. 
The  ritual,  thoroughly  consistent  with  their  religion,  includes 
chants  for  the  sick  and  dying  and  the  dead  who  are  3^et  "  held  in 
the  arms  of  the  Great  Spirit."  The  principles  upon  which  this 
medicine  society  is  founded  are  charity,  neighborly  kindness  and 
lessons  for  ministrations  to  the  sick.  Their  chants  are  entirely 
free  from  human  passions  or  grossness  of  superstitions.  In  fact  if  a 
member  evidences  a  spirit  of  evil  he  is  excluded  from  the  meetings 
until  he  is  "purified." 

The  religious  feasts  of  the  Indian  begin  with  the  New  Year 
usually  in  February,  when  he  renews  all  promises  of  fidelity  to  the 
Great  Spirit.  This  is  followed  by  the  Maple  feast  which  occurs 
when  the  maple  sap  first  flow^s.  Then  follow  the  Berry  feasts  and 
in  turn  those  of  all  fruits,  each  of  which  has  its  special  dance  and 
thanksgiving  chant,  until  the  final  Green  Corn  dance.  On  this  occa- 
sion the  feast  continues  four  days  and  embodies  within  its  ritual 
thanksgiving  for  all  the  gifts  of  the  Great  Spirit.  The  smallest  growth 
is  not  omitted  in  the  recital,  nor  the  least  of  the  animal  creation. 
These  are  the  only  occasions  for  their  public  religious  meetings. 

In  his  home  life  the  Indian  never  partakes  of  a  meal  that  he 
does  not  first  ask  the  blessing  of  the  Great  Spirit  upon  the  repast 
and  after  eating  never  fails  to  thank  him  for  the  privilege  of  the 
food.^  If  he  starts  a  friend  on  his  journey  the  farewell  is  always 
an  appeal  that  the  Great  Spirit  may  guard  him  to  his  home. 

The  Indian  believing  the  Great  Spirit  to  be  the  God  of  the  Indian 
only,   does  not  hold  himself  amenable  to  the  law  of  any  other 

'  The  devout  Indian  after  he  has  finished  his  meal  always  says  "  Niaweh,"  meaning, /am 
thankful.  Although  he  apparently  addressed  the  others  at  the  table  according  to  his  re- 
ligion in  reality  he  is  speaking  to  the  Creator.  The  response  of  the  people  is  "  Niuh!  " 
meaning,  -it  is  well. 
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religion.  He  may  be  stimulated  by  observing  the  various  moral 
laws  of  the  white  man  but  he  will  not  incorporate  within  his  own 
religion  an3'thing  that  is  not  consistent  with  his  old  faith.  There- 
fore comes  the  term  "  Christian  pagan,"  which  signifies  that  the 
"  converted  "  Indian  has  "  adopted  "  the  moral  teachings  of  the 
"  new  "  religion  as  a  graft  upon  his  inherited  faith. 

He  can  not  understand  why  I'-s  Christian  religionists  should  be 
divided  into  so  many  "  societies  '  while  he  has  but  one.  He  does 
not  comprehend  the  efficacy  of  prayer  for  material  things. 

In  fact  the  entire  social  life  of  the  Indian  is  imbued  with  religious 
sentiment.  He  despises  a  liar  and  distrusts  the  man  who  offers  too 
much  to  him.  A  truer  friend  does  not  live  than  the  Indian  who 
will  give  his  own  bed  and  the  largest  end  of  his  loaf  as  long  as  a 
friend  tarries  with  him.  A  betrayal  of  confidence  he  never  for- 
gives. Long  years  of  dishonorable  persecution  have  made  him 
distrustful  of  every  white  man.  Divested  of  his  aboriginal  do- 
mains he  has  been  hunted  into  little  corners  and  considered  a 
tenant  by  privilege  until  extermination.  In  the  name  of  humanity 
and  history  why  are  there  not  more  of  earnest  workers  who  will 
investigate  the  Indian  as  he  was?  If  he  has  constructed  his  own 
theology  he  has  discovered  the  greatest  truth  of  nature,  the  knowl- 
edge of  a  Supreme  Ruler.  By  his  conceptions  of  tribal  fraternity 
he  has  become  thoroughly  indoctrinated  with  true  humanity 
thus  rivaling  many  of  the  highest  virtues  of  civilized  man.  It  has 
required  the  processes  of  centuries  of  evolution  to  transform  the 
painted  savage  whom  Caesar  met  in  Britain  into  the  Englishman 
of  today.  What  is  the  history  of  the  four  centuries  of  the  evolution 
of  the  American  Indian  ?  Save  the  few  who  have  been  defended  and 
befriended  and  educated,  the  story  is  near  its  finale  of  a  Christless 
not  a  Christian  civilization.  In  this  unequal  and  mournful  struggle 
to  preserve  his  inheritances  and  nationality  the  Indian  is  nearing 
the  inexorable  destiny  to  which  he  is  doomed. 

WOMAN'S  RIGHTS  AMONG  THE  IROQUOIS 

Generations  before  the  coming  of  the  palefaces  to  this  country, 
the  Iroquois  Indians  had  declared  in  the  constitution  of  the 
Ho-de-no-sau-ne,  the  Confederacy  of  the  Long  House,  that  the 
"  mother  "  or  woman's  rights  should  be  included  in  the  laws  and  be 
forever  protected. 

While  the  primitive  red  man  looked  upon  woman  as  subordinate 
rather  than  equal,  by  his  law,  through  her  he  preserved  his  ties  of 
consanguinity  and  tribal  denomination.     While  he  enforced  obedi- 
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ence  to  and  respect  for  his  own  rights  and  imposed  many  burdens 
on  woman,  yet,  regarding  her  civil  claims  as  sacred,  her  legal  rights 
were  never  interfered  with. 

All  children  were  inheritors  of  the  mother's  clan.  The  child, 
male  or  female,  was  son  or  daughter  of  its  mother  and  not  the 
inheritor  of  the  clan  rights  of  its  father  or  "  mother's  husband." 
Thus,  having  no  subdivisions  of  family  branches,  by  the  inter- 
marriage of  maternal  or  paternal  descendants,  purity  of  clan 
descent  w^as  established  and  by  this  tribal  law,  nationality  was 
never  lost.  If  a  Mohawk  woman  of  the  Wolf  Clan  married  a  Seneca, 
her  children  and  their  descendants  would  be  Mohawks  of  the  Wolf 
Clan  from  generation  to  generation. 

To  the  mother  only  was  given  the  care  of  her  offspring  during 
infancy  and  childhood,  the  formation  of  its  character  and  govern- 
ment of  its  nature.  During  this  time  the  father  had  no  control  or 
authority  over  the  children.  On  arriving  at  maturity  the  male 
child  became  the  companion  of  his  father  on  the  warpath  and 
hunt,  and  the  female  assumed  her  civil  rights  and  home  authority. 

If  the  wife  possessed  property  and  at  marriage  brought  it  to  her 
new  home,  it  still  continued  her  own  and  she  could  dispose  of  it 
at  her  pleasure. 

By  law  of  descent,  the  children,  not  being  of  the  father's  clan, 
would  not  inherit  from  him  either  property  or  any  title  that  he  may 
have  held ;  to  these  the  children  of  his  sister  or  brother  were  heirs. 

Women  negotiated  all  the  inarriages.  There  were  cases  when  the 
elders  of  the  clan  would  be  consulted  and  their  judgment  considered 
but  the  last  decision  rested  entirely  with  the  mothers.  The  inother 
was  also  responsible  for  the  married  life  of  her  children.  When 
there  were  contentions  it  was  her  duty  to  judge  upon  them.  If 
peace  could  not  be  established  she  decided  that  a  separation  must 
follow.  As  this  was  considered  a  disgrace  her  consent  was  not  often 
given.  If  possible  the  contentious  parties  would  be  persuaded  to 
reconciliation.  If  after  several  councils  the  separation  w^as  con- 
sidered an  absolute  necessity,  by  cause  of  incompatibility  of  temper, 
or  refusal  to  recognize  the  marriage  relation,  a  divorce  was  de- 
clared. The  wife  returned  to  the  home  of  her  mother  taking  with 
her  her  property  and  the  children.  She  was  held  accountable  in 
law  for  the  faithful  discharge  of  her  duty  to  her  children. 

If  any  family  had  disputes  of  a  domestic  or  financial  nature  the 
"mother  "  with  other  members  of  her  clan  was  called  for  advice. 
By  this  convention  of  relatives  the  case  was  judged  and  the  decision 
of  this  domestic  court  was  final. 


Plate  7 


A    modern    Scncoa    girl    in    lier    grandmother's    costume 


Plate  8 


I  Nomination  belt  nsed  bj'  the  Seneca  women  to  confirm  the  nomi- 
nation of  the  sachems  which  they  chose  for  office.  This  was  the 
Seneca  women's  national  belt. 

2  Hospitality    or   Welcome    belt.     Said    to    have    been    used    in    league 
councils   by   the    presiding   chief   in    welcoming   the    delegates. 
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If,  bv  the  death  of  a  sachem  or  chief,  a  summons  was  called  for 
a  general  council  or  a  condolence  at  that  time  new  chiefs  would  be 
elected  or  "  raised  up  "  and  sachems  installed.  In  this  election  of 
chiefs  the  "  mother  "  of  the  famil}^  in  which  the  vacancy  occurred, 
having  the  "  name  "  of  the  ofhce  in  her  keeping  could  confer  it  upon 
any  male  of  her  own  line  of  descent,  whom  she  should  regard  as 
most  reliable.  It  was  her  province  to  decide  all  questions  of 
nomination.  She  might  consult  each  member  of  the  household  as 
to  their  judgment  of  the  merit  of  the  candidate,  but  her  final  word 
was  authoritative  and  gave  the  nomination. 

Invested  with  the  power  she  could  also  depose  or  "knock  the 
horns  off  "  any  chief  who  might  be  derelict  in  duty.  At  the  great 
councils  her  act  of  deposition  was  invariably  confirmed  and  her 
nominee  elected.  This  law  prevailed  among  all  the  tribes  of  the 
Six  Nations. 

Of  burial  or  "  death  feasts  "  women  had  full  control.  In  religious 
feasts  women  or  "matrons"  were  appointed  to  serve  in  the  cere- 
monies with  the  men.  On  these  occasions  certain  women  were 
delegated  to  prepare  the  feast  food  and  none  others  were  per- 
mitted to  assist. 

At  the  Green  Corn  festival,  women,  having  charge  of  the  fields, 
first  gathered  the  corn  and  submitted  it  at  the  Council  House  to  the 
Honondiont,  or  priests,  who  examined  it  and  if  it  was  sufficiently  ripe 
decided  when  the  feasts  should  be  called.  By  order  of  the  Honondi- 
ont runners  would  be  sent  with  invitations  from  one  nation  to  its 
neighboring  nation  until  all  had  been  requested  to  participate  in 
the  rites  and  social  pleasures  of  the  forthcoming  festival. 

Women  were  keepers  of  certain  wampum  belts  called  "Chief" 
belts.  These  were  sent  by  them  to  the  great  councils  when  a 
chief  w^as  to  be  raised  and  were  legally  recognized  as  the  law.  No 
attention  was  attached  to  any  nomination  unless  confirmed  by 
these  wampum  belts.  As  the  Onondagas  were  the  keepers  of  all 
the  national  and  civil  belts  a  sachem  of  this  nation  was  the  reader 
of  all  belts  by  which  the  law  was  interpreted. 

In  their  mythology  the  Iroquois  have  honored  women  as  the 
guardian  spirits  of  their  plants,  the  corn,  beans  and  squash. 

Unhke  other  primitive  peoples,  the  descent  falling  by  line  of  the 
mother  blood,  she  continues  united  to  the  destinies  of  her  own 
nation  and  tribe,  and  there  is  no  loss  of  her  identity  by  a  marriage 
name  or  title  thereof.  This  system  of  relationship,  the  main 
fabric  of  the  League  of  the  Iroquois,  has  been  continued  inviolate 
even  to  the  present  day  by  the  descendants  who  yet  linger  as 
inheritors  and  observers  of  the  old  law. 
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Labor  and  burdens  may  have  been  the  condition  of  the  Indian 
woman.  She  may  seem  to  have  been  a  creature  only  and  not  a 
companion  of  the  red  man,  yet  by  comparison  with  the  restric- 
tions, to  characterize  it  by  no  stronger  term,  obtaining  among 
civilized  people,  the  Iroquois  woman  had  a  superior  position  and 
superior  rights. 

By  political  rights  she  held  power  in  making  nominations  and 
had  a  voice  in  all  public  councils. 

By  social  rights  she  negotiated  marriages  and  governed  house- 
holds. 

By  maternal  right  she  controlled  her  own  offspring  and  be- 
stowed the  clan  title  of  her  name  upon  their  descendants  forever. 

By  civil  right  she  ruled  in  domestic  convocations  of  clan  dis- 
putes, of  law  and  order. 

By  religious  right  she  had  the  controlling  authorit}'  in  all  cere- 
monies of  condolence,  or  festival  and  by  right  of  confederacy  law 
she  possessed  lands  and  properties  with  the  sole  right  to  bequeath 
them  to  whomsoever  she  might  choose. 

As  the  woman  of  today  stands  advocate  and  petitioner  of  her 
own  cause,  should  she  not  offer  an  oblation  of  gratitude  to  the 
memory  of  the  Iroquois  Indian  who  called  the  earth  his  "  mighty 
mother"  and  who,  through  a  sense  of  justice,  rendered  to  the 
mothers  of  his  people  the  rights  maternal,  political,  social,  civil, 
religious  and  of  land ! 

All  these  were  an  Iroquois  woman's  rights. 

ORIGIN  OF  THE  WAMPUM  BELT 

Previous  to  the  confederation  of  the  Five  Nations  the  New  York 
State  Iroquois  Indians  were  subjects  of  the  Adirondacks,  a  famity 
branch  of  the  Algonquins  w^ho  inhabited  territories  on  the  northern 
side  of  the  St  Lawrence  river  near  the  present  location  of  Mon- 
treal. Originally,  as  one  nation,  they  were  few  in  number  yet  as 
they  multiplied  and,  by  example  of  the  Adirondacks,  became 
learned  in  the  arts  of  husbandry  and  the  strategies  of  war,  they 
were  ambitious  of  the  ownership  of  the  country  and  made  war  upon 
the  Adirondacks  by  whose  overpowering  numbers  they  were  van- 
quished. Defeated,  and  to  escape  extermination,  they  fled  and, 
their  traditions  say,  passing  along  the  St  Lawrence  river  entered 
Lake  Ontario  and  coasted  for  a  time  on  its  eastern  shores.  Even- 
tually they  moved  on  to  what  is  now  the  central  portion  of  the 
State  of  New  York  where  they  met  and  conquered  all  the  tribes 
resident  in  that  territory  which  became  their  sole  possession  and, 
subsequently,  the  government   seat  of  their  colossal  confederacy. 
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On  their  final  settlement  the  Iroquois,  declaring  severalty  of 
estate  possessions,  divided  into  separate  bands.  The  Oneidas  and 
Onondagas,  originally  one  nation,  became  independents  and 
divided  from  each  other.  The  Senecas  and  Cayugas,  who  had 
united,  eventually  drifted  apart,  and  the  Mohawks  announced 
exclusive  proprietorship  of  their  own  accumulated  lands.  From 
this  disunion  alienations  followed  which  gradually  resulted  in  an 
open  warfare  that  was  continued  for  generations. 

During  this  condition  of  hostility  an  inspiration  of  peace,  sug- 
gesting unity  of  power  by  the  confederation  of  the  five  nations, 
came  to  one  of  the  wise  men  of  the  Onondaga  nation,  Da-ga-no-we- 
da,  the  founder  of  the  League  of  the  Iroquois. 

At  that  time  the  Onondagas  were 
stiffering  the  tyranny  and  cruelty  of 
the  ruling  chief  To-do-da-ho,  who,  as 
symbol  of  his  dreaded  power,  was  rep- 
resented crowned  with  living  snakes, 
his  fingers  and  toes  terminating  with 
the  hissing  monsters  and,  by  the  glance 
Perforated  wampum  shells  from  ©^  ^^is  eye,  turning  to  stonc  any  one 
central  New  York  wlio  dared  deny  his  authority     Da-ga- 

no-wx-da,  repelling  this  creature  of  horror,  and  conceiving  a  way 
of  release  for  his  people,  sagaciously  flattered  the  vanity  of 
To-do-da-ho  and,  to  perfect  his  plans,  endeavored  to  enlist  his 
favor  as  an  associate.  The  crafty  To-do-da-ho,  consenting  to 
a  hearing,  evoked  a  council  fire,  which  was  kindled  from  the 
willow,  and  summoned  the  nation  to  consider  the  project  of  Da-ga- 
no-we-da.  In  the  sympathetic  attention  with  which  the  people 
listened  to  the  persuasions  of  Da-ga-no-we-da,  To-do-da-ho  foresaw 
loss  of  his  power  and,  with  malevolent  cunning,  rejected  the  propo- 
sitions of  Da-ga-no-we-da  as  an  interference  with  the  government 
and,  threatening  vengeance,  expelled  him  from  the  council  forever. 
The  terrified  Onondagas,  dreading  the  despotic  will  of  their  monster 
chief,  dared  not  sustain  Da-ga-no-we-da  w^ho,  sorrowing,  left  his 
people  and  journeyed  "  to  the  west  of  the  rising  sun  "  toward  the 
land  of  the  Mohawks. 

Notwithstanding  his  rejection,  Da-ga-no-we-da  was  yet  hopeful 
of  the  consummation  of  his  project  for  uniting  the  five  nations  and 
in  his  travels  while  crossing  a  lake,  supposed  to  be  the  Oneida,  he 
noticed  quantities  of  minute  purple  and  white  shells  adhering  to 
the  paddle  of  his  canoe.  As  he  neared  the  shore  he  discovered  them 
heaped  in  long  rows  upon  the  bank.     These  suggested  to  his  con- 
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structive  mind  a  pictorial  representation  of  his  thought  of  con- 
federating the  divided  nations  by  compact  of  mutual  support  and 
protection.  He  filled  his  traveling  pouches  with  a  quantity  of 
these  shells  and,  in  the  frequent  rests  of  his  journey,  strung  them 
on  threads  shred  from  the  sinews  of  the  deer,  and  hanging  them, 
string  by  string,  eventually  completed 

The  first  wampum  belt 

The  foundation  of  this  belt  was  of  the  white  shells  and  the  pic- 
torial figures  of  the  purple.  Apportioned  with  exactness,  as  sign 
of  the  tribal  territories,  he  wove  five  symbols  that  represented  the 
cantons  of  the  five  nations,  and  with  these  he  interwove  five  figures 
representing  men  clasping  hands  as  token  of  brotherly  union. 
Besides  this  significant  delineation,  he  formed  other  belts  each 
representing  some  law,  or  fundamental  principle,  included  in  the 
ceremonies  of  council,  civil  proceedings,  war,  death,  peace,  instal- 
ment of  chiefs,  and  all  compacts  necessary  to  the  constitution  of 
a  confederated  government.  The  white  shells  were  symbolic  of 
peace  and  the  purple  of  mourning  and  war.  Each  belt  was  conse- 
crated to  its  specific  purpose  and  Da-ga-no-we-da  neared  the  land 
of  the  Mohawks  strengthened  by  argument  of  these  insignia  of 
ceremonies  w^hich  eventually  served  with  effect  as  visible  laws  in 
the  formation  of  that  wondrous  governmental  structure,  the 
Ho-de-no-sau-ne,  or  the  League  of  the  Iroquois. 

This  tradition  of  the  origin  of  the  first  wampum  belt  has  been 
transmitted  by  the  Iroquois  from  generation  to  generation  and, 
as  history,  is  one  of  the  most  prominent  among  their  "  grandfather 
stories." 

Belts  of  great  age  and  inestimable  value  are  preserved  and  are 
5^et  in  use  among  the  Iroquois  wherever  the  tribal  govemm.ent 
continues.  These  are  deposited  as  public  records,^  with  the  Onon- 
dagas,  who  are  the  "  law  makers  "  of  the  Six  Nations,  and  are  held 
in  safe-keeping  by  the  guarding  sachem,  Ho-no-we-na-to,  the  hered- 
itary, "keeper  of  the  wampum  "  whose  office  as  expounder  of  the 
law,  is  to  "read,"  or  "talk"  by  the  wampum  at  all  the  councils. 

These  belts  of  wampum,  or  Ote-ko-a,  the  symbols  of  law,  are 
woven  of  purple  and  white  cylindrical  beads  about  three  sixteenths 

I  The  national  belts  of  the  Iroquois  were  passed  into  the  keeping  of  the  State  Museum  by 
the  chiefs  and  sachems  of  the  Onondagas  in  June  1898.  In  January  1908  the  chief  of  the 
Onondagas,  Sa-ha-whe  (Baptist  Thomas),  signed  an  indenture  making  the  Director  of  the 
State  Museum  the  wampum  keeper  of  the  Five  Nations  and  conferring  upon  him  and  his 
successors  in  office  forever  the  title  Ho-sa-na-ga-da  (Ho-seh-na-geh-teh),  Name  Bearer, 
the  official  name  for  the   wampum  keeper     [_See  N.  Y.  State  Mus.  4th  An.  Rep't  Director]. 
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1  Council  summons,  calling  the  clans  to  a  meeting.  This  belt  is 
said  to  be  a  memorial  to  the  clan  laws  of  Hiawatha.  By  some  it  is 
considered  an  alliance  belt  sealing  a  pact  between  the  seven  nations  of 
Canada  and  the  Iroquois. 

2  Treaty    belt.      Originally    there    were    live    diagonal    bars. 

3  Remembrance  belt.  Records  the  treachery  of  a  French  mis- 
sionary at  Onondaga  who  sought  to  summon  the  French  army  from 
Canada.      It   is   an   admonition   against   the    French   religion. 

4  Caughnawaugua  belt.  Records  an  alliance  between  the  Caugh- 
nawaugua  tribe  and  the  St  Regis  band.  The  crooked  lines  indicate 
that  the  former  had  forsaken  the  old  ways  for  the  white  man's 
religion. 

5  Condolence  belt  of  the  Senecas  once  held  by  Governor  Black- 
snake.  It  was  used  in  mourning  councils  in  the  ceremony  of  raising 
the  new  names  and   new  sachem  to  office. 

6  Huron  alliance  belt,  said  to  symbolize  the  alliance  of  the  Hurons 
with  some  other  tribe.  After  the  overthrow  of  the  Hurons  in  1650  it  be- 
came a  Seneca  belt  and  was  taken  to  Canada  after  the  Revolutionary 
War. 


Plate   10 


The   Hiawatha   belt,   commemorating   the   founding   of   tlie   League   of   the 
Iroquois. 


The  George  Washington  covenant  belt,  commemorating  the  peace  treaty 
with  the  Iroquois  and  the  United  States  during  the  presidency  of  Wash- 
ington. 
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Wing,  or  Dust  Fan  of  the  president  of  the  council. 
This  is  an  Onondaga  national  belt  and  the  largest  known. 
The  design  is  said  to  represent  an  endlessly  growing 
tree  which  symbolizes  the  perpetuity  of  the  league. 
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of  an  inch  in  length,  the  white  beads  are  made  from  the  conch 
shell  and  the  violet,  or  purple  (called  black  by  the  Indians)  from 
the  purple  spot  in  the  clam  shell.  The  beads  of  the  most  ancient 
belts  are  strung  on  twisted  threads  stripped  from  the  inner  bark 
of  the  elm  and  arranged  in  parallel  lines  separated  by  strings  of 
buckskin  that  are  overtwisted  with  fine  threads  shred  from  deer 
sinews. 

At  the  tribal  government  councils  the  wampum  is  read  before 
action  is  taken  in  any  controversy.  Upon  the  convening  of  the 
council  a  string  of  white  wampum  beads,  about  a  foot  in  length,  is 
passed  from  chief  to  chief,  each  holding  it  in  his  hands  for  a  moment ; 
it  is  then  laid  on  a  table  in  the  form  of  a  circle,  the  ends  touching; 
this  signifies  that  the  council  is  "  open  "  and  harmony  prevails. 

During  the  session,  if  a  "  condolence  "  is  "  called,"  by  reason  of 
death,  or  the  "  raising  "  of  a  chief,  a  ceremony  always  preceded  by  a 
condolence,  a  string  of  purple  wampum  is  laid  by  the  side  of  the 
circled  string,  and  so  on  the  "  laying  down  of  the  wampum  strings  " 
one  after  another,  each  with  its  own  significance,  denotes  the  nature 
of  the  business  or  discussion  before  the  council  that  is  subject  to 
consent,  or  rejection,  by  vote  of  the  chiefs  who  are  members 
thereof. 

In  the  "  old  time,"  belts  of  the  purple  wampum  were  s3'mbols  of 
death  and,  if  adorned  w4th  red  paint,  or  a  red  feather,  signified 
war.  These  belts  were  also  exchanged  as  ransom  for  a  life  or  lives. 
Wampum  beads,  threaded  in  lengths  varying  from  four  inches  to 
a  foot,  were  used  as  messages  of  peace  or  war,  a  "peace  string" 
of  white  beads  was  intrusted  to  a  "  runner,"  a  swift  footed  Indian 
trained  to  endurance  and  speed,  who  each  day,  at  sunset,  made  a 
notch  in  a  small  blade-shaped  piece  of  willow  wood  attached  to  the 
string  that,  at  the  end  of  the  journey,  the  chief  to  whom  it  was 
sent  would  know  the  number  of  days  that  had  elapsed  during  the 
conveyance  of  the  message. 

All  councils  were  "called"  by  a  string  of  wampum  sent  from 
nation  to  nation,  by  a  "runner"  appointed  by  the  governmental 
authorities  at  Onondaga.  The  Indian  women,  who  had  the  power 
of  nominating  or  deposing  chiefs,  the  latter,  commonly  called 
"taking  off  their  horns,"  were  also  custodians  of  distinctive  belts 
that  were  sent  to  the  seat  of  government  as  their  decisions  of  law 
on  occasions  of  their  interference,  or  intercession,  in  politics  or  war. 
In  fact  no  action  of  public  council  could  be  proposed  or  ratified 
unless  "  sealed  "  by  the  wampum,  nor  was  an}''  treat}',  proffered  by 
the  "paleface,"  recognized  or  considered  valid  until  authorized  by 
the  exchange  of  wampum  belts. 
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As  proof  of  this  it  is  related  that  George  Washington  who,  when 
a  youth  of  twenty-one,  was  intrusted  by  the  Colonial  Governor  of 
Virginia  with  a  mission  to  the  wilds  of  Pennsylvania,  where  the 
Canadian  French  were  penetrating  and  seeking  to  unite  the  natives 
against  us,  found  that  an  alliance  had  been  formed  and  ratified  by 
an  exchange  of  wampum.  Persuaded  by  the  remonstrances  of  the 
young  Washington  the  Indian  sachems  consented  to  withdraw 
from  the  alliance  but  declared  that  the  belt  of  wampum  must  be 
returned  before  the  agreement  could  be  abolished  and,  until  the 
token  of  the  warlike  compact  was  returned  to  the  sachems  by  the 
French  commander,  the  Indians  would  not  proclaim  their  promise 
to  take  no  part  in  the  impending  struggle. 

The  finest  belt  in  the  collection  of  the  Onondagas,  and,  as  an 
example  of  construction,  unsurpassed  by  any  other  in  existence, 
is  the  "George  Washington  belt"  which,  by  Iroquois  history,  was 
a  covenant  of  peace  exchange  between  the  Indians  and  the  gov- 
ernment during  the  presidency  of  George  Washington.^  This  belt 
is  15  rows  wide,  each  row  includes  650  beads  making  a  total  of 
9750  contained  in  this  historical  belt.  The  groundwork  is  con- 
structed from  the  violet  wampum ;  in  the  center  of  the  belt  a  house, 
with  a  well  defined  gable  roof,  and  an  open  door,  is  woven  of  the 
white  beads.  From  each  side  of  the  gable  a  "protecting"  line 
extends  above  the  figures  of  two  men  who,  as  "guardians  of  the 
door,"  in  turn  clasp  hands  with  others  of  the  same  design  until  15 
pictographic  men  stand  side  by  side,  7  on  the  right  side  of  the  gable 
house  and  8  on  the  left.  The  clasped  hands,  in  accordance  with 
the  traditionary  belt  woven  by  Da-ga-no-we-da,  signify  unity  and 
concord  or  "  the  unbroken  chain  of  friendship."  The  gable  house 
represents  the  government  hall  of  the  "  paleface,"  and  the  open  door, 
the  conventional  sign  of  the  Iroquois,  implies  the  hospitality  of 
peace.  The  two  figures  at  the  immediate  side  of  the  gable  house 
emblemize  the  (Indian)  "  keepers  of  the  east  and  west  doors,"  the 
limits  of  their  territories,  the  other  13  pictographic  figures  symbolize 
the  13  colonies. 

The  Pennsylvania  Historical  Society  has  in  its  possession  a 
wampum  belt,  presented  by  a  great  grandson  of  William  Penn, 
believed  to  be  the  original  belt  that  was  delivered  by  the  Leni- 
Lenapi  sachems  to  William  Penn  at  the  treaty  held  under  the  elm 
tree  at  Shackamaxon  in  1682.  In  this  belt,  composed  of  18  strings 
of  wampum,  the  figure  of  a  white  man,  represented  by  his  costume 

'This  belt  is  now  the  property  of  Hon.  John  Boyd  Thacher  of  Albany. 
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and  hat,  is  delineated  as  grasping  hands  in  friendship  with  an  Indian. 
There  are  also  three  oblique  bands  of  purple  wampum,  one  on  the 
right  and  two  on  the  left  of  the  figures;  in  the  modern  wampum 
the  Indians  explain  these  bands  as  "  braces,"  the  strengthening 
power  of  the  treaty.  These  special  shell  wampum  beads,  found  in 
the  possession  of  the  Iroquois  Indians  at  the  time  of  the  Dutch 
discovery  in  1609,  were  used  as  a  medium  of  exchange  among  the 
various  tribes.  Shell  beads,  similar  to  these,  were  subsequently 
circulated  by  the  traders  among  all  the  Iroquois  people. 

Lawson  in  1714  [History  of  North  Carolina]  speaking  of  the  use 
and  value  of  wampum  in  New  York,  remarks  that  "  an  Englishman 
could  not  afEord  to  make  so  much  of  this  wampum  for  five  or  ten 
times  the  value;  for  it  is  made  out  of  a  vast  great  shell,  of  which 
that  country  affords  plenty,  and  is  ground  smaller  than  the  small 
end  of  a  tobacco  pipe  or  a  large  wheat  straw ;  the  Indians  grind  these 
on  stones  and  other  things  until  they  make  them  current,  but  the 
drilling  is  the  most  difficult  to  the  Englishman,  which  the  Indians 
manage  with  a  nail  stuck  in  a  cane  or  reed.  Thus  they  roll  it  con- 
tinually on  their  thighs  with  their  right  hand,  holding  the  bit  of 
shell  with  their  left;  so,  in  time,  they  drill  a  hole  quite  through  it 
which  is  a  very  tedious  work,  but  the  Indians  are  a  people  that 
never  value  their  time,  so  they  can  afford  to  make  them,  and  never 
need  to  fear  the  English  will  take  the  trade  out  of  their  hands. 
This,  being  their  money,  entices  and  persuades  them  to  do  anything 
and  part  with  everything  they  possess  and  with  which  you  may 
buy  skins,  furs  or  any  other  thing  except  their  children  for  slaves." 

Wampum  is  mentioned  by  Captain  John  Smith  who  found  the 
young  Indian  women  surrounding  Powhatan  "  wearing  great 
chains   of  white  beads  over  their  breasts  and  shoulders." 

Drake  the  historian,  wrote  that  "  King  Philip  had  a  coat  all 
made  of  wampumpeag  which,  when  in  need  of  money,  he  cut  in 
pieces  and  distributed  plentifully  among  the  Nipmoog  sachems 
and  others." 

Father  Loskiel,  in  1723  found  the  Abenaki  Indians  ornamented 
with  "  beads  made  of  a  kind  of  shell,  or  stone,  some  white  and 
some  purple,  which  the}^  form  into  story  figures  with  great  exact- 
ness." 

In  a  concluding  reference  to  the  Iroquois,  also  as  an  ex- 
ample of  the  "  talk  to  the  wampum,"  in  treaty  exchanges 
of  belts,  I  quote  from  an  account  of  a  council  held  by  the 
Five  Nations  at  Onondaga  nearly  two  hundred  years  ago, 
to    which    the    Governor    of    Canada    sent   four    representatives : 
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"...  during  the  course  of  the  proceedings  Cannehoot,  a  Wa- 
gun-ha  sachem,  presented  a  proposed  treaty  between  the  Wa-gun- 
has  and  the  Senecas,  speaking  as  follows:  '  We  come  to  join  the 
two  bodies  into  one.  We  come  to  learn  wisdom  of  the  Senecas 
(giving  a  belt).  We,  by  this  belt,  wipe  away  the  tears  from  the 
eyes  of  your  friends,  whose  relations  have  been  killed  in  the  war. 
We  likewise  wipe  the  paint  from  your  soldiers'  faces  (giving  a 
second  belt).  We  throw  aside  the  ax  which  Yon-on-di-o  put  into 
our  hands  by  this  third  belt.'  A  red  marble  sun  is  presented,  a 
pipe  made  of  red  marble.  '  Yon-on-di-o  is  drunk;  we  wash  our 
hands  clean  from  his  actions  (giving  a  fourth  belt).  We  have 
twelve  of  your  nation  prisoners;  they  shall  be  brought  home  in 
the  spring  (giving  a  belt  to  confirm  the  promise).  We  will  bring 
your  prisoners  home  when  the  strawberries  shall  be  in  blossom,  at 
which  time  we  intend  to  visit  Corlear  (the  Governor  of  New  York).' 
The  belts  were  accepted  by  the  Five  Nations  and  their  acceptance 
was  a  ratification  of  the  treaty.  A  large  belt  was  also  given  to 
the  messengers  from  Albany  as  their  share.  A  wampum  belt  sent 
from  Albany  was,  in  the  same  manner,  hung  up  and  afterwards 
divided." 

ORIGIN  OF  THE  GAME  OF  LACROSSE 

Lacrosse,  now  so  commonly  adopted  as  a  favorite  game  among 
athletes  in  all  countries,  originated  with  the  North  American 
Indians  who  played  it  centuries  before  the  discovery  of  America. 
The  oldest  detailed  description  of  the  game  was  given  by  Nicolas 
Perrot,  a  trader  and  government  agent  employed  by  the  French 
when  Canada  was  a  French  colony.  From  1662  to  1669,  Nicolas 
Perrot  wrote  various  accounts  of  this  game  which  cover  a  very 
early  period  of  history  and  they  are  doubly  interesting  in  com- 
parison with  games  of  the  present  time.  In  1662,  Perrot  writes: 
"  The  savages  have  a  certain  game  of  '  cross  '  which  is  very  similar 
to  our  tennis.  They  match  tribe  against  tribe  and  if  their  number 
are  not  equal  they  withdraw  some  of  the  men  from  the  stronger 
side.  They  are  all  armed  with  a  '  cross,'  a  stick  which  has  a  large 
portion  at  the  bottom  laced  like  a  racket.  The  ball  with  which 
they  play  is  of  wood  and  nearly  the  shape  of  a  turkey's  egg.  It  is 
the  rule  of  the  contest  that  after  a  side  has  won  two  goals,  they 
change  sides  of  the  field  with  their  opponents,  and  that  two  out 
of  three  or  three  out  of  five  goals  decide  the  game." 

Abbe  Ferland,  says  of  this  game:  "  Men,  women  and  girls  are 
received  on  the  sides  in  these  games  which  begin  at  the  melting  of 
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the  ice  and  continue  at  intervals  until  harvest  time."  He  also  men- 
tions the  fact  that  the  arms  and  legs  of  the  players  were  frequent- 
ly broken,  some  crippled  for  life,  and  that  many  were  killed  in  the 
contest.  A  death  in  this  game  was  more  often  the  result  of  ob- 
stinacy than  lack  of  skill,  the  dead  man  having  held  his  ball  too 
long  and  inviting  death,  and  his  body  was  carried  to  his  cabin 
in  disgrace. 

When  injured,  the  sufferer  made  no  complaint,  attributing  his 
mishap  to  the  chances  of  the  game,  and  harboring  no  ill  will.  If 
a  person  not  in  the  game  nor  betting  on  the  result  should  throw 
the  ball  to  the  advantage  of  either  side,  he  would  be  punished 
with  death  if  not  relieved  of  intent  by  a  council  of  the  chiefs. 

In  1636,  Father  Broebeuf,  a  missionary  among  the  Hurons,  notes 
the  game  as  "  Bagga-tie-way,"  or  "  le  jeu  de  la  crosse." 

La  Potherie  mentioned  a  game  in  which  the  number  of  players 
engaged  was  estimated  at  2000. 

La  Honton  says,  "  village  being  pitted  against  village,  the  lacrosse 
is  commonly  played  in  large  companies  of  three  or  four  hundred 
players." 

When  a  famine  or  epidemic  threatened  the  people,  the  medicine 
men  would  order  a  game  of  lacrosse  to  be  played  to  propitiate 
the  spirits.  In  this  game  all  the  players  participated,  engaging 
in  religious  dances  and  ceremonies  at  the  end  of  each  game. 

It  was  necessary  that  all  the  people,  young  and  old,  women  and 
men,  should  attend  this  game.  Some  were  chosen  to  personate  the 
evil  spirits  and  receive  punishment,  and  should  a  death  ensue  it 
was  deemed  a  favorable  omen. 

Lacrosse  figured  prominently  on  all  occasions  of  importance ; 
and  was  the  proper  courtesy  in  all  ceremonies  attending  the  enter- 
tainment of  distinguished  guests. 

In  1667,  Perrot,  then  the  agent  of  the  French  government,  was 
received  with  very  formal  ceremony  by  the  Maumi  Indians,  lo- 
cated near  Sault  Ste  Marie,  and  lacrosse  was  played  by  the  entire 
tribe. 

Great  rivalry  existed  throughout  the  various  tribes.  The  game 
for  championship  was  an  exciting  event  and  was  introduced  with 
mtich  formality. 

For  days  preceding  the  play,  the  people  engaged  in  prayers  to  the 
Great  Spirit,  invoking  his  aid,  and  the  players  fasted  the  last  day  and 
night. 

To  inure  the  young  warriors  to  the  fatigue  of  battle,  the  frequent 
playing  of  the  game  was  an  enforced  exercise,  which  also  taught 
them  the  tactics  of  attack  and  defense. 
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Further,  it  was  deemed  of  value  as  a  remedial  exercise  for  many 
ills,  and  induced  the  aid  of  the  sorcerers  of  life  who  could  hasten 
the  return  to  health. 

Stephen  Powers  found  lacrosse  among  the  California  Indians. 
Of  his  early  discoveries  among  the  Pomas  Indians,  in  Russian  river 
valley,  he  writes:  "  They  pla^-ed  it  (lacrosse)  with  a  ball  rounded 
out  of  an  oak  knot,  propelled  by  a  racket  constructed  of  a  long 
slender  stick  bent  double  and  bound  together  leaving  a  circular 
hoop  at  the  end,  across  which  is  woven  a  coarse  mesh  work  of 
strings.  Such  an  instrument  is  not  strong  enough  to  bat  the  ball 
but  simply  to  shove  or  thrust  it  along  the  ground." 

Bernard  Romaine  in  1776  writes  of  the  goals  of  this  game,  "  they 
fix  two  poles  across  each  other  at  about  one  hundred  and  fifty 
feet  apart." 

Bossu  noted  that  "  the  Choctaws  play  with  only  one  goal.  The 
players  agree  upon  an  aim,  about  sixty  yards  off,  distinguished  by 
two  poles,  between  which  the  ball  must  pass." 

La  Honton  estimated  the  distance  between  the  goals  at  five  or 
six  hundred  paces.  Charlevoix  places  the  goals  in  a  game  with 
eight}^  pla^^ers,  at  half  a  league  apart.  Alexander  Henry,  in  1809, 
writing  of  the  game  in  northern  Canada,  mentioned  one  mile  as  the 
distance  between  the  goals.  Paul  Kane  says  "  the  goals  of  the 
Chinooks,  Crees,  Chippawas  and  Sioux  are  one  mile  apart,  and  one 
hundred  players  on  a  side."  Domench  wrote  "  the  plaj'ers  were 
costumed  with  short  drawers,  or  rather  a  belt,  the  body  being  first 
daubed  with  a  la3^er  of  bright  colors.  From  the  belt  which  is  short 
enough  to  leave  the  thigh  free,  hangs  a  long  animal  tail.  Round 
their  necks  is  a  necklace  of  animals'  teeth  to  which  is  attached  a 
floating  mane  dyed  red,  as  is  the  tail,  falling  as  a  fringe  over  the 
chest  and  shoulders."  He  adds:  "  Some  tribes  play  with  two  sticks 
and  the  game  is  plaj^ed  on  the  ice.  The  ball  is  made  of  wood  or 
brick,  covered  with  kid  skin  leather  curiously  intervv^oven." 

Schoolcraft  describes  the  game  as  played  in  the  winter  on  the 
ice;  and  Catlin  has  illustrated  the  Dacotahs  in  their  ice  game. 
Adair  wrote  that  the  southern  Indians  played  "  with  two  rackets, 
between  which  the  ball  was  caught.  These  sticks  were  neces- 
sarily shorter  than  those  of  the  northern  Indians,  being  about  two 
feet  long.  With  these  they  threw  the  ball  a  great  distance.  The 
Choctaws  also  used  two  rackets.  The  Pacific  coast  Indians  started 
the  game  by  throwing  into  the  air  a  ball  of  doeskin.  This  ball  was 
always  thrown  by  a  woman  selected  for  her  beauty." 

One  historical  fact  of  lacrosse  figures  in  the  frontier  wars  of  1763, 
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when  the  noted  Indian,  Pontiac,  planned  a  surprise  for  destroying 
the  scattered  forts  held  by  the  English  on  the  northwestern  frontier. 
On  the  4th  of  June  of  that  year,  the  garrison  at  Fort  Michili- 
mackinac,  unconscious  of  their  impending  fate,  had  left  the  fort, 
attracted  by  an  Indian  game  of  lacrosse.  Utterly  absorbed  in  the 
game,  they  were  unmindful  of  the  movements  of  the  Indians. 
Soon  a  ball  was  thrown  from  the  field,  dropping  within  the  pickets 
of  the  fort. 

This  was  the  Indian's  signal.  Running  as  if  to  regain  the  ball, 
they  pressed  on,  forcing  their  way  into  the  fort  and  swinging  their 
tomahawks  (which  the  women  had  carried  concealed  under  their 
blankets),  fell  upon  the  English  with  such  fury  that,  it  is  said,  not  a 
single  one  escaped. 

Lacrosse  has  undergone  many  changes  since  primitive  Indian 
days.  Now  fourteen  or  fifteen  players  comprise  a  team;  the  ball, 
early  of  wood  and  later  replaced  by  one  made  of  scraped  and 
moistened  deerskin,  stuffed  hard  with  deer's  hair  and  sewed  with 
sinew,  would  hardly  find  place  with  modern  players;  and  the  early 
curved  stick  with  its  crude  strappings  would  illy  compare  with 
the  symmetrical  curved  hoop  and  artistic  netting  so  prized  by  its 
wielders. 

Many  of  the  modern  sticks  are  still  made  by  Indians.  There  is  a 
factory  on  the  St  Regis  Indian  Reservation,  employing  Indians, 
where  the  sticks  are  made  by  machinery,  but  the  handmade  sticks 
of  the  Iroquois  are  considered  the  best  of  Indian  make. 

On  the  Grand  River  Reservation,  in  Canada,  there  lives  an  old 
Seneca  Indian  chief  who,  though  totally  blind,  is  famous  for  his 
sticks,  from  the  sale  of  which  he  derives  a  fair  income. 

As  to  the  origin  of  the  certainly  Indian  game,  different  Indian 
nations  claim  it,  the  strongest  claim  being  made  by  the  Iroquois 
of  New  York  State  and  Canada.  But  it  must  remain  a  vexed  ques- 
tion for  our  Indianologists. 
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NEH   HO-NOH-TCI-NOH-GAH,   THE    GUARDIANS'OF   THE 
LITTLE  WATERS,  A  SENECA  MEDICINE  SOCIETY  ^ 

BY 

A.    C.   PARKER 

(Ga-wa-so-wa-neh) 

The  most  important  and  influential  fraternity  among  the  p  resent 
day  Senecas  is  the  Ho-noh-tci-noh-gah,  commonly  called  the  Secret 
Medicine  Society.  The  Ho-noh-tci-noh-gah,  literally,  guardian 
spirits,  is  a  fraternal  organization  instituted  primarily  to  preserve 
and  perform  the  ancient  rites  deemed  necessary  for  preserving 
the  potency  of  the  ni-ga-ni-ga-ah,  literally,  little  waters,  popularly 


An  old  medicine  woman 
Reproduced  by  courtesy  of  Metropolitan  Magazine 

called  the  secret  medicine,  and  the  method  of  its  administration. 
Of  the  twelve  native  societies  that  have  survived  among  the 
Senecas  none  remains  more  exclusive,  more  secret  or  so  rigidly 
adheres  to  its  ancient  forms.  No  brotherhood  among  the  Senecas  is 
so  strong  nor  does  any  other  hang  so.  well  together.  There  is  never 
internal  dissension  nor  jealousy  and  never  any  division  of  opinion. 
Unanimity  is  the  rule  in  all  things  and  discord  of  any  kind  would 
be  in  variance  with  the  very  fundamental  teachings  of  the  order.  No 
organization  among  the  Senecas  today  is  so  mysterious,  nor  does 
any  other  possess  the  means  of  enforcing  so  rigorously  its  laws.  The 
Ho-noh-tci-noh-gah  is  without  doubt  a  society  of  great  antiquity, 

^This  article  has  been  written,  so  far  as  possible,  from  the  standpoint  of  the  Indian. 
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few  Iroquois  societies,  perhaps,  are  more  venerable.  One  authority- 
has  contended  that  it  is  a  tribal  branch  of  an  organization  found 
everywhere  among  Indians  throughout  the  continent  and  produced 
good  arguments  to  support  the  theory,  but  an  examination  of  its 
traditions  and  ritual  would  lead  to  the  opinion  that  it  is  purely 
Iroquois.  No  doubt  similar  organizations  existed  and  perhaps 
were  affiliated  with  it,  but  it  does  not  seem  probable  that  it  should 
have  been  widely  found. 

In  order  to  understand  the  organization  it  is  necessary  first  to 
understand  the  legend  of  its  origin  when  many  otherwise  obscure 
allusions  will  be  made  apparent.      The  legend  follows: 

Origin  of  the  Little  Water  Medicine  Society 

AS  RELATED  BY  CHIEF  E.  CORXPL.\XTER  ^ 

There  was  in  old  times  a  young  chief  who  was  a  hunter  of  great 
cunning,  but  though  he  killed  many  animals  he  never  took  ad- 
vantage of  their  positions.  He  never  shot  a  swimming  deer  nor 
a  doe  with  a  fawn ;  he  never  killed  an  animal  fatigued  by  a  long  run 
nor  took  one  unawares.  Before  the  hunt  he  always  threw  tobacco 
and  made  a  ceremony  to  ask  permission  to  kill  game.  Nor  was 
he  ever  ungrateful  to  the  animals  of  the  woods  who  had  been  his 
friends  for  so  many  years.  The  flesh  that  was  useless  he  left  for 
the  wolves  and  birds,  calling  to  them  as  he  left  it,  "  Come,  my 
friends,  I  have  made  a  feast  for  you."  Likewise  when  he  took 
honey  from  a  tree  he  left  a  portion  for  the  bears  and  when  he  had 
his  corn  harvested  he  left  open  ears  in  the  field  for  the  crows,  that 
they  might  not  steal  the  corn  sprouts  at  the  next  planting.  He 
fed  the  fish  and  water  animals  with  entrails  and  offal.  No  ruthless 
hunter  was  he,  but  thoughtful.  He  threw  tobacco  for  the  animals 
in  the  woods  and  water  and  made  incense  for  them  with  the  o-yank- 
wa-o-weh,  the  sacred  tobacco  and  burnt  it  even  for  the  trees.  He 
was  a  well  loved  chief  for  he  remembered  his  friends  and  gave  them 
meat.  All  the  animals  were  his  friends  and  all  his  people  were 
loyal  to  him.  All  this  was  because  he  was  good  and  he  was  known 
£s  the'  "  protector  of  the  birds  and  beasts."      So  he  was  called. 

The  southwest  country  is  a  land  of  mysteries.  There  are  many 
unknown  things  in  the  mountains  there  and  also  in  the  waters. 
The  wildest  people  have  always  lived  there  and  some  were  very 
wise  and  made  different  things.        When,   many  3^ears  ago,   the 

1  The  active  membership  in  the  order  is  limited  to  actual  holders  of  the  mystery  packet. 
In  order  that  the  writer  might  become  a  full  member,  Cornplanter  resigned  and  surrend- 
ered his  packet  to  him. 
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Ongwehoweh.  (Iroquois)  began  to  make  excursions  to  this  distant 
country  they  encountered  many  nations  that  were  friendly  and 
more  that  were  hostile.  The  Iroquois  used  to  like  to  go  in  this 
country  for  there  they  learned  new  things  and  found  new  plants 
and  new  kinds  of  corn  and  beans  and  when  they  would  fight  and 
destroy  a  tribe  the}^  would  carry  away  curiously  made  things 
and  some  captives  back  to  the  Ho-de-no-sau-ne,  their  own  country. 

While  one  of  these  exploring  parties  was  in  the  far  southwest 
looking  for  war  and  new  things,  a  band  of  very  savage  people 
attacked  them.  The  voung  chief,  the  friend  of  the  animals  was 
with  the  party  and  being  separated  from  the  rest  of  his  party  was 
struck  down  by  a  tomahawk  blow.  The  enemy  cut  a  circle  around 
his  scalp  lock  and  tore  it  off.  He  could  not  fight  strong  because 
he  was  tired  and  very  hungry  from  the  long  journey,  so  he  was 
killed.  The  enemv  knew  him  because  he  had  been  a  brave 
fighter  and  killed  a  good  man}^  of  their  people  in  former  battles 
so  they  were  glad  when  they  killed  him  and  prized  his  scalp.  Now 
he  lay  dead  in  a  thicket  and  none  of  his  warriors  knew  where  he 
was  but  the  enemy  showed  them  his  scalp.  So  they  knew  that  he 
was  dead. 

Black  night  came  and  alone  upon  the  red  and  yellow  leaves  the 
chief  lay  dead  and  his  blood  was  clotted  upon  the  leaves  where  it 
had  spilled.  The  night  birds  scented  the  blood  and  hovered  over 
the  body,  the  owl  and  the  whip-poor-will  flew  above  it  and  Sha- 
dahgeah,  the  Dew  Eagle,  swooped  down  from  the  regions  above  the 
clouds.  "  He  seems  to  be  a  friend,"  they  said,  "  who  can  this 
man  be?"  A  wolf  sniffed  the  air  and  thought  he  smelled  food. 
Skulking  through  the  trees  he  came  upon  the  body,  dead  and 
scalped.  His  nose  was  upon  the  clotted  blood  and  he  liked 
blood.  Then  he  looked  into  the  face  of  the  dead  man  and  leapt 
back  with  a  long  yelping  howl,  the  dead  man  was  the  friend  of 
the  wolves  and  the  animals  and  birds.  His  howl  was  a  signal  call 
and  brought  all  the  animals  of  the  big  woods  and  the  birds  dropped 
down  around  him.  All  the  medicine  animals  came,  the  bear,  the 
deer,  the  fox,  the  beaver,  the  otter,  the  turtle  and  the  big  horned 
deer  (moose).  Now  the  birds  around  him  were  the  owl,  the  whip- 
poor-will,  the  crow,  the  buzzard,  the  swift  hawk,  the  eagle,  the 
snipe,  the  white  heron  and  also  the  great  chief  of  all  the  birds, 
Shadahgeah,  who  is  the  eagle  who  flies  in  the  world  of  our  Creator 
above  the  clouds.  These  are  all  the  great  medicine  people  and 
they  came  in  council  about  their  killed  friend.  Then  they  said, 
"Hemust  notbelost  tous.  Wemust  restore  him  to  life  again."  Then 
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a  bird  said,  "  He  is  our  friend,  he  always  fed  us.  We  can  not  allow 
our  friend  to  die.  We  must  restore  him."  Then  the  wolf  came 
up  to  the  body  and  said,  "  Here  is  our  friend,  he  always  gave  us 
food  in  time  of  famine.  We  called  him  our  father,  now  we  are 
orphans.  It  is  our  duty  to  give  him  life  again.  Let  each  one  of 
us  look  in  our  medicine  packets  and  take  out  the  most  potent 
ingredient.  Then  let  us  compound  a  medicine  and  give  it."  Then 
the  owl  said,  "A  living  man  must  have  a  scalp." 

So  the  animals  made  a  wonderful  medicine  and  in  its  preparation 
some  gave  their  own  lives  and  mixed  them  with  the  medicine 
roots.  Now  when  the  medicine  was  made  all  of  it  was  contained 
in  the  bowl  of  an  acorn.  So  they  poured  it  down  the  throat  of  the 
man,  and  the  bear  feeling  over  the  body  found  a  warm  spot  over  his 
heart.  Then  the  bear  hugged  him  close  in  his  hairy  arms  and 
kept  him  warm.  The  crow  had  flown  away  for  the  scalp  but 
could  not  find  it ;  then  the  white  heron  went  but  while  flying  over 
a  bean  field  thought  herself  hungry  and  stopped  to  eat  and  when 
filled  was  too  heavy  to  rise  again.  Then  the  pigeon  hawk,  the 
swiftest  of  the  birds,  said  that  he  would  go  and  surely  find  it.  By 
this  time  the  enemy  had  become  aware  that  the  animals  were 
holding  a  council  over  the  chief  whom  they  had  slain  and  so 
they  carefully  guarded  the  scalp  which  they  stretched  upon  a  hoop 
and  swung  on  a  thong  over  the  smoke  hole  of  a  lodge.  The  pigeon 
hawk,  impatient  at  delay,  shot  upward  into  the  air  and  flying  in 
wide  circles  discovered  the  scalp  dangling  over  the  fire  drying  in 
the  hot  smoke.  Hovering  over  the  lodge,  for  a  moment  he  dropped 
down  and  snatching  the  scalp  shot  back  upwards  into  the  clouds, 
faster  and  further  than  the  arrows  that  pursued  him  sw^ift  from 
the  strong  bows  of  the  angered  enemy.  Back  he  flew,  his  speed 
undiminished  by  his  long  flight,  and  placed  the  scalp  in  the  midst 
of  the  council.  It  was  smoky  and  dried  and  would  not  fit  the 
head  of  the  man.  Then  a  big  crow  (buzzard)  emptied  his  stomach 
on  it  to  clean  it  of  smoke  and  make  it  stick  fast  and  Shadahgeah 
plucked  a  feather  from  his  wing  and  dipped  it  in  the  pool  of  dew 
that  rests  in  the  hollow  on  his  back  and  sprinkled  the  water  upon 
it.  The  dew  came  down  in  round  drops  and  refreshed  the  dry 
scalp  as  it  does  a  withered  leaf.  The  man  had  begun  to  faintly 
breathe  when  the  animals  placed  the  scalp  back  in  his  head  and 
they  saw  that  truly  he  would  revive.  Then  the  man  felt  a  "warm 
liquid  trickling  down  his  throat  and  with  his  eyes  yet  shut  he  began  to 
talk  the  language  of  the  birds  and  animals.  And  they  sang  a 
wonderful  song  and  he  listened  and  remembered  every  word  of  the 
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song.  This  song  the  animals  told  him  was  the  medicine  song  of 
the  medicine  animals  and  they  told  him  that  when  he  wished  the 
favor  of  the  great  medicine  people  and  when  he  felt  grateful,  to 
make  a  ceremony  and  sing  the  song.  So  also  they  told  him  that 
they  had  a  dance  and  a  dance  song  and  they  told  him  that  they 
would  teach  him  the  dance.  So  they  danced  and  some  shook 
rattles  made  of  squashes  (gourds) ,  and  though  his  eyes  were  closed 
he  saw  the  dance  and  he  knew  all  the  tunes.  Then  the  animals 
told  him  to  form  a  company  of  his  friends  and  upon  certain  occa- 
sions to  sing  and  dance  the  ceremony,  the  Yedos,  for  it  was  a  great 
medicine  power  and  called  all  the  medicine  animals  together  and 
when  the  people  were  sick  they  would  devise  a  medicine  for  them. 
Now  they  said  that  he  must  not  fail  to  perform  the  ceremony  and 
throw  tobacco  for  them.  Now  the  name  of  the  society  was  Yedos. 
Then  the  chief  asked  the  medicine  people  what  the  ingredients  of 
the  medicine  were  and  they  promised  to  tell  him.  At  a  time  the 
animals  should  choose  they  would  notify  him  by  the  medicine 
song.  Now  he  could  not  receive  the  secret  because  he  had  been 
married.  Only  Ho-yah-di-wa-doh,  virgin  men,  may  receive  the  first 
knowledge  of  mysteries.  Now  the  chief  greatly  wished  for  the 
medicine  for  he  thought  it  would  be  a  great  charm  and  a  cure  for 
the  wounds  received  in  war.  After  a  time  the  chief  was  lifted  to 
his  feet  by  the  hand  of  the  bear  and  then  he  recovered  his  full  life 
and  when  he  opened  his  e3'es  he  found  himself  alone  in  the  midst 
of  a  circle  of  tracks.  He  made  his  way  back  to  his  people  and 
related  his  adventure.  He  gathered  his  warriors  together  and  in  a 
secret  place  sang  the  medicine  song  of  the  animals,  the  Yedos. 
So  they  sang  the  song  and  each  had  a  song  and  they  danced. 

After  some  time  the  chiefs  decided  to  send  another  war  party 
against  the  enemy  in  the  southwest  and  to  punish  the  hostile 
people  who  were  attacking  them.  Then  the  friend  of  the  birds 
and  animals  said,  "It  is  well  that  we  destroy  them  for  they  are 
not  a  reasonable  people,"  and  so  he  went  with  his  party. 

Now  after  a  certain  number  of  days  the  party  stopped  in  an 
opening  in  the  forest  to  replenish  their  stock  of  food.  The  place 
where  they  stopped  was  grass}^  and  good  for  camp.  Now  a 
short  distance  away,  a  half  day's  journey,  was  a  deer  lick  and  near  it 
a  clear  spring  and  a  brook  that  ran  from  it  and  to  this  place  all  the 
animals  came  to  drink.  The  party  wanted  fresh  meat  and  so  dis- 
patched two  young  men,  Ho-yah-di-wa-doh,  to  the  lick  for  game. 
As  they  approached  it  they  heard  the  sound  of  a  distant  song  and 
drawing  near  the  lick  the}^  sat  down  on  the  bank  over  the  spring 
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and  listened  to  the  song.  It  was  a  most  wonderful  song  and  floated 
through  the  air  to  them.  At  a  distance  away  the  animals  came  and 
drank  but  so  entranced  were  they  by  the  music  that  they  killed 
none.  Through  the  entire  night  they  sat  listening  to  the  song,  and 
listening  they  learned  sections  of  the  song.  In  the  morning  they 
returned  to  the  camp  and  reported  what  they  had  heard  to  their 
chief.  Then  said  the  chief,  "  That  song  is  for  the  good  of  the 
medicine.  You  must  find  the  source  of  the  song  and  discover  the 
medicine  that  will  make  us  powerful  in  war  and  cure  all  our  ills. 
You  must  purge  yourselves  and  go  again  on  the  morrow."  So  the 
young  men  did  as  directed  and  went  again  to  the  spring  and  threw 
tobacco  upon  its  surface.  As  night  came  on  they  listened  and  again 
heard  the  great  song  and  it  was  louder  and  more  distinct  than 
before.  Then  they  heard  a  voice  singing  from  the  air  and  telling 
them  a  story  of  their  lives  and  they  marveled  greatly.  The  song 
grew  louder  and  as  they  listened  they  discovered  that  it  emanated 
from  the  summit  of  a  mountain.  So  they  returned  in  the  morning 
and  reported  to  their  chief  and  sang  to  him  parts  of  the  song.  Then 
he  said,  "  You  must  cleanse  yourselves  again  and  this  time  do  not 
return  until  3"ou  have  the  medicine,  the  song  and  the  mystery." 
So  the  young  men  cleansed  themselves  again  and  went  to  the  spring 
and  as  the  thick  night  came  on  they  heard  the  singing  voices  clear 
and  loud  ringing  from  the  mountain  top.  Then  said  one  of  the 
3^oung  men,  "  Let  us  follow  the  sound  to  its  source,"  and  they 
started  in  the  darkness.  After  a  time  they  stumbled  upon  a  wind- 
fall, a  place  where  the  trees  had  been  blown  down  in  a  tangled 
mass.  It  was  a  difficult  place  to  pass  in  the  darkness  for  they  were 
often  entrapped  in  the  branches  but  they  persevered  and  it  seemed 
that  someone  was  leading  them.  Beings  seemed  to  be  all  about 
them  yet  they  could  not  see  them  for  it  was  dark.  After  they  had 
extricated  themselves  from  the  windfall  they  went  into  a  morass 
where  their  footsteps  were  guided  by  the  unseen  medicine  animals. 
Now  the  journey  was  a  very  tedious  one  and  the}^  could  see  nothing. 
They  approached  a  gulf  and  one  said,  "  Let  us  go  up  and  down  the 
gulf  and  try  to  cross  it,"  and  they  did  and  crossed  one  gulf.  Soon 
they  came  to  another  where  they  heard  the  roaring  of  a  cataract 
and  the  rushing  of  waters.  It  was  a  terrifying  place  and  one  of  the 
3^oung  men  was  almost  afraid.  They  descended  the  slope  and  came 
to  a  swift  river  and  its  waters  were  very  cold  but  the}^  plunged  in 
and  would  have  been  lost  if  someone  unseen  had  not  guided  them. 
So  they  crossed  over  and  on  the  other  side  was  a  steep  mountain 
which  they  must  ascend  but  could  not  because  it  was  too  steep. 
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Then  one  of  the  young  men  said,  "  Let  us  wait  here  awhile  and  rest 
ourselves  for  we  may  need  our  strength  for  greater  dangers." 
So  he  said.  But  the  other  said,  "  I  am  rested;  we  must  go  onward 
somehow."  When  he  had  so  spoken  a  light  came  flying  over  and 
sang  for  them  to  follow  it.  So  they  followed  the  winged  light  and 
ascended  the  mountain  and  they  were  helped.  The  winged  light 
kept  singing,  "  Follow  me,  follow  me,  follow  me!  "  And  they  were 
safe  when  they  followed  and  were  not  afraid.  Now  the  singing, 
flying  beacon  was  the  whip-poor-will.  He  led  them.  After  a  time 
the  light  disappeared  but  they  struggled  up  the  mountainside 
unaided  by  its  guidance.  The  way  became  very  stony  and  it  seemed 
that  no  one  was  helping  them  now  and  then  they  wished  that 
their  unseen  friends  would  help  them,  so  the}'  made  a  prayer  and 
threw  sacred  tobacco  on  the  path.  Then  the  light  came  again  and 
it  was  brighter,  it  glowed  like  the  morning  and  the  way  was  lighted 
up.  The  singing  continued  all  this  while  and  they  were  nearing 
its  source  and  they  reached  the  top  of  the  mountain.  They  looked 
about  for  they  heard  the  song  near  at  hand  but  there  was  no  one 
there.  Then  they  looked  about  and  saw  nothing  but  a  great  stalk  of 
corn  springing  from  a  flat  rock.  Its  four  roots  stretched  in  the  four 
directions,  north,  east,  south  and  west.  The  roots  lay  that  way. 
They  listened  and  discovered  that  the  inusic  emanated  from  the 
cornstalk.  It  was  wonderful.  The  corn  was  a  medicine  plant  and 
life  v/as  within  it.  Then  the  winged  light  sang  for  them  to  cut  the 
root  and  take  a  piece  for  medicine.  So  they  made  a  tobacco  offering 
and  cut  the  root.  As  they  did  red  blood  flowed  out  from  the  cut 
like  human  blood  and  then  the  cut  immediately  healed.  Then  did 
the  unseen  speaker  say,  "  This  root  is  a  great  medicine  and  now  we 
will  reveal  the  secret  of  the  medicine."  So  the  voices  told  them  the 
composition  of  the  medicine  that  had  healed  the  chief  and  instructed 
them  how  to  use  it.  They  taught  the  3'oung  men  the  Ga-no-dah, 
the  medicine  song  that  would  make  the  medicine  strong  and  preserve 
it.  They  said  that  unless  the  song  were  sung  the  medicine  would 
become  weak  and  the  animals  would  become  angry  because  of  the 
neglect  of  the  ceremonies  that  honored  their  medicine.  There- 
fore, the  holders  of  the  medicine  must  sing  the  all-night  song  for 
it.  And  they  told  them  all  the  laws  of  the  medicine  and  the  sing- 
ing light  guided  them  back  to  the  spring  and  it  was  morning  then. 
The  young  men  returned  to  their  chief  and  told  him  the  full  story 
of  their  experiences  and  he  was  glad  for  he  said,  "  The  medicine 
will  heal  all  our  wounds." 

It  was  true,  the  medicine  healed  the  cuts  and  wounds  made  by 
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arrows  and  knives  and  not  one  of  the  Iroquois  was  killed  in  their 
battle  with  the  enemy.  When  they  returned  home  the  chief  or- 
ganized the  lodges  of  the  medicine  and  the  medicine  people  of  the 
Ye-dos  and  Ni-ga-ni-ga-ah  were  called  the  Ho-noh-tci-noh-gah.  The 
medicine  was  called  the  Ni-ga-ni-ga-ah  (little  waters)  because  its 
dose  was  so  small. 

So  started  the  Ho-noh-tci-noh-gah.^     The  legend  here  ends. 

Neh  Ni-ga-ni-ga-ah 

The  charm  medicine  is  known  as  the  Ni-ga-ni-ga-ah  and  each 
member  possesses  a  certain  amount  of  it.  The  secret  of  compound- 
ing the  Ni-ga-ni-ga-ah  rested  with  only  one  man  in  a  tribe  who, 
according  to  the  teachings  of  the  society,  would  be  apprised  of 
approaching  death  and  given  time  to  transmit  the  knowledge  to 
a  successor  whom  he  should  choose.  According  to  the  traditions 
of  the  Ho-noh-tci-noh-gah  the  secret  holder  always  foreknew  the 
hour  of  his  death  and  frequently  referred  to  it  in  lodge  meetings. 

It  is  not  my  purpose  to  violate  any  confidence  reposed  in  me 
by  the  Ho-noh-tci-noh-gah  who  have  honored  me  by  a  seat  in  their 
circle  and  I  will  betray  nothing  when  I  say  that  the  "  little  water 
medicine  "  is  composed  of  the  brains  of  various  mammals,  birds, 
fish,  and  other  animals  and  the  pollen  and  roots  of  various  plants, 
trees  and  vegetables.  These  ingredients  are  compounded  and  pul- 
verized with  certain  other  substances  and  constitute  the  base  of 
the  Ni-ga-ni-ga-ah. 

That  this  medicine  actually  possesses  chemical  properties  that 
react  on  human  tissue  w^as  proven  by  Dr  J.  H.  SaHsbury,  an  eminent 
physician  and  a  former  State  chemist,  who  analyzed  and  experi- 
mented with  a  small  quantity  that  he  had  secured  from  a  member 
of  the  society. 

The  medicine  itself  is  of  a  j^ellowish  hue  and  w^hen  opened  in  the 
dark  appears  luminous,  probably  from  the  organic  phosphorous 
that  it  contains.  The  utmost  caution  is  employed  by  the  members 
of  the  Ho-noh-tci-noh-gah  to  preserve  the  medicine  from  exposure 
to  the  air  in  unsafe  places  and  from  contaminating  influences. 
It  is  contained  in  a  small  skin  bag  and  w^rapped  in  many  coverings 
of  cloth  and  skin  and  finally  inclosed  in  a  bark,  wood  or  tin  case 
to  keep  it  free  from  moisture,  disease  and  dirt. 

Among  the  Senecas  of  modern  times,  John  Patterson  was  the 
last  of  the  holders  of  the  secret  and  the  secret  of  the  precise  method 


iBeauchamp  in  American  Folk  Lore  Journal,  volume  14.  page  158  says  the  Onondagas 
call  the  society,  The  Ka-noo'-tah.  This  refers  to  the  name  of  the  song  which  is  Ga-no'-da  in 
Seneca,  and  not  to  the  society. 
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of  compounding  the  medicine  died  with  him,  he  in  some  way  having 
failed  to  instruct  a  successor.  The  members  thus  doubly  guard 
their  medicine  and  are  loath  to  use  it  except  in  cases  of  extreme 
necessity  for  when  it  is  exhausted  not  only  will  they  be  unable  tc 
secure  more  but  by  a  legend  when  the  medicine  is  gone  the 
Senecas  will  forever  lose  their  identity  as  Indians. 

Method  of  administering  the' Ni-ga-ni-ga-ah 

A  person  who  wishes  to  have  the  "  little  water  "  medicine  given 
to  him  for  the  cure  of  a  wound,  broken  bone  or  specific  disease 
must  purge  himself  and  for  three  days  abstain  from  the  use  of  salt 
or  grease.  His  food  must  be  the  flesh  of  white  birds  or  animals 
and  only  the  white  portions.  The  system  of  the  patient  is  then 
ready  to  receive  the  medicine.  The  medicine  man  comes  to  his 
lodge  and  an  assistant  searches  the  house  for  anything  that  might 
destroy  the  "life"  of  the  medicine  such  as  household  animals, 
vermin,  decayed  meat,  blood,  soiled  garments,  women  in  a  periodic 
condition,  etc.  These  things  removed  from  the  house,  the  patient 
is  screened  off  and  the  guard  patrols  the  premises  warning  away 
all  infected  or  intoxicated  persons.  An  attendant  who  has  previ- 
ously been  dispatched  to  a  clear  running  stream  enters  with  a  bowl 
of  water  that  has  been  dipped  from  the  crest  of  the  ripples,  as  they 
"  sang  their  way  down  the  water  road."  Not  to  antagonize  the 
forces  in  the  water,  it  was  dipped  the  way  the  current  ran,  down 
stream,   and  not  upward  against  it. 

Everything  now  being  in  readiness  the  medicine  man  takes  a 
basket  of  tobacco  and  as  he  repeats  the  ancient  formula  he  casts 
pinches  of  the  tobacco  into  the  flames  that  the  sacred  smoke  may 
lift  his  words  to  the  Maker  of  All.  The  water  is  then  poured  out 
in  a  cup  and  the  medicine  packet  opened.  With  a  miniature  ladle 
that  holds  as  much  of  the  powder  as  can  be  held  on  the  tip  of  the 
blade  of  a  small  penknife,  the  medicine  man  dips  three  times 
from  the  medicine  and  drops  the  powder  on  the  surface  of  the 
water  in  three  spots,  the  points  of  a  triangle.  If  the  medicine 
floats  the  omen  is  good,  if  it  clouds  the  water  the  results  are  con- 
sidered doubtful  and  if  it  sinks  speedy  death  is  predicted  as  a 
certainty  and  the  remaining  medicine  is  thrown  away.  In  the 
case  of  severe  cuts  or  contusions  and  broken  bones  the  medicated 
water  is  sprinkled  upon  the  affected  part  and  an  amount  is  taken 
internally.  A  medicine  song  is  then  chanted  b}^  the  "  doctor  " 
who  accompanies  himself  with  a  gourd  rattle.  After  the  ceremony 
of  healing,  the  people  of  the  house  partake  of  a  feast  of  fruit,  and 
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the  medicine  man  departs  with  his  fee,  a  pinch  of  sacred  tobacco. 
The  following  description  of  the  house  ceremony  from  the  lips  of 
a  Seneca  will  not  be  out  of  place.  The  story  is  related  exactly 
as  it  came  from  the  tongue  of  the  interpreter. 

Jesse  Hill  speaking:  "  Mother  scraped  off  basswood  bark, 
soaked  it  in  water  and  wrapped  it  around  my  leg.  Next  day  we  sent 
for  the  medicine  man.  He  came  at  sunset  and  sent  to  the  creek 
for  fresh  water  to  be  dipped  where  the  current  was  swift,  with  a 
pail  not  against  the  current.  Poured  some  in  a  teacup  and  pulled 
out  the  medicine  bag.  Opened  it  with  a  charmed  shovel  not 
much  larger  than  a  pin.  Dipped  three  times.  Cup  of  water. 
Floated.  Go  up  or  down.  Understand  it  was  good  medicine. 
Took  some  in  his  mouth  and  sprayed  it  on  my  leg.^  Told  mother 
to  put  a  curtain  around  my  bed  so  no  one  could  see  me.  If  any 
one  saw  any  part  of  my  body,  medicine  would  do  no  good.  Soon 
came  dark.  All  the  animals  were  put  out.  Took  tin  pail  and 
made  fire.  Put  in  center  of  room  and  all  sat  around  in  silence. 
Medicine  man  made  prayer.  Scattered  tobacco  mother  had  pre- 
pared over  fire.  Took  rattle  made  of  gourd  and  chanted  medicine 
song  loud  and  louder.  Half  hour  pain  had  gone.  Boiled  dif- 
ferent fruits  together  till  soft.  Put  kettle  where  all  could  help 
out  with  little  dipper.  Left  two  doses  of  medicine.  Eat  nothing 
but  white  things.  White  of  egg  of  chicken  had  white  feathers 
and  eat  chicken  if  white.  Five  or  six  days  spoke  things.  All 
certain  took  pain  away." 

The  medicine  lodge  ritual 

'  The  Ho-noh-tci-noh-gah  "sits,"  that  is,  holds  lodge  meetings, 
four  times  each  year;  in  midwinter,  when  the  deer  sheds  its  hair, 
when  the  strawberries  are  ripe  and  when  corn  is  ripe  for  eating. 
At  these  ceremonies  each  member  brings  his  or  her  medicine  to  be 
sung  for  and  if  unable  to  be  present  sends  it. 

Only  members  know  the  exact  place  and  time  of  meeting.  At 
the  entrance  of  the  medicine  lodge,  now  a  private  house  of  a  mem- 
ber chosen  for  the  ceremony,  a  guard  is  stationed  who  scrutinizes 
each  person  who  attempts  to  pass  within.  Across  the  door  within 
is  placed  a  heavy  bench  "  manned  "  by  several  stalwart  youths  who, 
should  a  person  not  entitled  to  see  the  interior  of  the  lodge  appear, 
would  throw  their  weight  against  the  bench  and  force  the  door 

iThe  Jesuits  described  a  similar  ceremony  among  the  Hurons  in  1640.  In  the  Relation 
of  1670  is  an  account  of  the  medicine  water  as  used  by  the  Onondagas. 
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shut  leaving  the  unfortunate  intruder  to  the  mere)'-  of  the  outside 
guards  and  incoming  members. 

Each  member  entering  the  lodge  has  with  him  his  medicine,  a 
quantity  of  tobacco,  a  pipe  and  perhaps  a  rattle  although  most  of 
the  lodge  rattles  are  in  the  keeping  of  a  Ho-non-di-ont  or  officer. 
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Outline    plan   of   Little   Water   Lodge 

As  the  members  enter  the  room  they  deposit  their  contribution  of 
tobacco  in  a  husk  basket  placed  for  the  purpose  on  a  table  at  one 
side  and  then  put  their  medicine  packets  beside  the  basket  of  the 
sacred  herb. 

The  ceremony  proper  commences  about  11  p.  m.  in  the  summer 
and  in  winter  an  hour  earlier  and  lasts  until  daybreak.  The  feast 
makers  enter  the  lodge  several  hours  previous  to  the  ceremony  and 
cook  the  food  for  the  feast  and  prepare  the  strawberry  wine. 
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The  seats  in  the  lodge  are  arranged  around  the  sides  of  the  room 
leaving  the  center  of  the  room  open. 

When  all  is  in  readiness  a  Ho-non-di-ont  takes  a  basket  of  sacred 
tobacco,  0-yan-kwa  o-weh,  and,  as  he  chants  the  opening  cere- 
mony he  casts  the  sacred  herb  into  the  smoldering  coals.  The 
lights  are  all  burning  and  the  members  are  in  their  seats,  the  only 
exception  being  the  feast  makers  whose  duties  require  their  atten- 
tion at  the  fireplace. 

From  the  manuscript  notes  of  Mrs  Harriet  Maxwell  Converse,  I 
find  the  following  translation  of  the  "  Line  around  the  Fire  Cere- 
mony." 

The  Line  around  the  Fire  Ceremony 

The  Singer,  (to  the  members) :  "  This  is  the  line  around  the 
fire  ceremony.     Now  I  have  asked  blessings  and  made  prayer." 

The  Singer  sprinkles  sacred  tobacco  on  the  fire. 

The  Singer  speaks  to  the  invisible  powers: 
"  Now  I  give  you  incense,  ^ 
You,  the  Great  Darkness!  — .™., 

You,  our  great  grandparents,  here  tonight. 
We  offer  you  incense ! 

We  assemble  at  certain  times  in  the  year 
That  this  may  be  done. 
We  trust  that  all  believe  in  this  medicine, 
For  all  are  invited  to  partake  of  this  medicine. 
(Now  one  has  resigned.     We  ask  you  to  let  him 
off  in  a  friendly  manner.     Give  him  good  luck  and  take 
care  that  his  friends  remain  faithful!) 
(To  the  Thunder  Spirit) 

Now  we  offer  you  this  incense! 
Some  have  had  ill  luck 
Endeavoring  to  give  a  human  being. 
We  hope  you  will  take  hold 
And  help  your  grandchildren. 
Nor  be  discouraged  in  us ! 
Now  we  act  as  we  offer  you  incense! 
You  love  it  the  most  of  all  offerings. 
With  it  you  will  hear  us  better 
And  not  tire  of  our  talking, 
But  love  us  with  all  power 
Beyond  all  treasures 
Or  spreading  3^our  words  through  the  air! 

1  In  all  cases  the  word  here  translated  "incense"  should  read  tobacco. 
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All  men  traveling  under  the  great  heavens 

You  have  invited,  your  grandchildren  and  all  nations ! 

Oh  you,  that  make  the  noise, 

You,  the  great  Thunderer! 

Your  grandchildren  wish  to  thank  you ! 

All  your  grandchildren  have  asked  me 

To  offer  this  incense  upon  the  mountain  to  you!" 

(Speaking  to  the  Great  Spirit,  Sho-gwa-yah-dih-sah)  ; 

"  Oh  you  the  Manager  of  All  Things! 

We  ask  you  to  help  us. 

To  help  us  make  this  medicine  strong! 

You  are  the  Creator, 

The  Most  High, 

The  Best  Friend  of  men! 

We  ask  you  to  help  us ! 

We  implore  your  favor! 

I  have  spoken." 

After  the  tobacco  throwing  ceremony  the  keeper  of  the  rattles 
gives  each  person  in  the  circle  a  large  gourd  rattle  and  then  the 
lights  are  extinguished  leaving  the  assembly  in  total  darkness. 
The  watcher  of  the  medicine  uncovers  the  bundles  exposing  it  to 
the  air  and  as  he  does  so  a  faint  glow  like  a  luminous  cloud  hovers 
over  the  table  and  disappears.^  The  leader  or  holder  of  the  song 
gives  a  signal  with  his  rattle  calling  the  assembly  to  order  and  then 
begins  to  beat  his  rattle.  The  people  shake  their  rattles  in  regular 
beats  until  all  are  in  unison  when  the  holder  of  the  song  commences 
the  song,  which  is  taken  up  by  the  company.  And  such  a  song  it 
is  !  It  is  a  composition  of  sounds  that  thrills  the  very  fiber  of 
those  who  hear  it.  It  transports  one  from  the  lodge  back  into  the 
dark  mysterious  stone  age  forest  and  in  its  wierd  wild  cadences  it 
tells  of  the  origin  of  the  society,  of  the  hunter  of  the  far  south 
country  and  how  when  he  was  killed  by  the  enemy  the  animals 
to  whom  he  had  always  been  a  friend  restored  him  to  life.  It 
tells  of  his  pilgrimage  over  plain  and  mountain,  over  river  and 
lake,  ever  following  the  call  of  the  night-  bird  and  the  beckoning 
of  the  winged  light.  It  is  an  opera  of  nature's  people  that  to  Indian 
ideas  is  unsurpassed  by  any  opera  of  civilization. 

The  first  song  requires  one  hour  for  singing.  Lights  are  then 
turned  up  and  the  feast  maker  passes  the  kettle  of  sweetened 
strawberry  juice  and    afterward  the  calumet  ^  from  which  all  draw 

^This  does  not  occur  when  the  medicine  has  been  adulterated  with  powdered  roots. 
*  In  recent  ceremonies  each  member  smoked  his  own  pipe  of  Indian  tobaccg. 
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a  puff  of  the  sacred  incense.  Then  comes  an  interval  of  rest  in  which 
the  members  smoke  sacred  tobacco  and  discuss  lodge  matters. 
The  medicine  is  covered  before  the  lights  are  turned  up. 

With  a  chug  of  his  resonant  gourd  rattle  the  leader  calls  the 
people  together  for  the  second  song  which  is  wilder  and  more 
savage  in  character.  The  whip-poor-will's  call  is  heard  at  inter- 
vals and  again  the  call  of  the  crows  who  tell  of  a  feast  to  come. 
The  whip-poor-will  song  is  one  that  is  most  beautiful  but  it  is 
played  on  the  flute  only  at  rare  intervals  and  then  it  is  so  short 
that  it  excites  an  almost  painful  yearning  to  hear  it  again  but 
there  is  art  in  this  savage  opera  and  its  performers  never  tire  of  it 
because  it  is  wonderful  even  to  them.  During  the  singing  every 
person  in  the  circle  must  sing  and  shake  his  rattle,  to  pause  is  con- 
sidered an  evil  thing.  It  is  no  small  physical  effort  to  shake  a 
long-necked  gourd  a  hundred  and  fifty  times  a  minute  for  sixty 
minutes  without  cessation.  This  I  soon  discovered  when  as  a 
novitiate  of  the  society  I  was  placed  between  a  medicine  woman 
and  man  and  given  an  extra  heavy  rattle.  Every  now  and  then 
a  hand  from  one  or  the  other  side  would  stretch  forth  from  the 
inky  blackness  and  touch  my  arm  to  see  if  I  were  faithful  and 
sometimes  a  moist  ear  would  press  against  my  face  to  discover  if 
I  M'ere  singing  and,  listening  a  moment  to  my  attempts,  would 
draw  back.  The  song  in  parts  is  pitched  very  high  and  it  is  a 
marvel  that  male  voices  can  reach  it.  At  times  the  chief  singers 
seem  to  employ  ventriloquism  for  they  throw  their  voices  about 
the  room  in  a  manner  that  is  startling  to  the  novice.  At  the  close 
of  the  song  lights  are  turned  up  and  the  berry  water  and  calumet 
are  passed  again  and  a  longer  period  of  rest  is  allowed.  There 
are  two  other  sections  of  the  song  ritual  with  rest  intervals  that 
bring  the  finale  of  the  song  close  to  daybreak.  The  feast  makers 
pass  the  berry  water  and  pipe  again  and  then  imitating  the  cries 
of  the  crow  the  Ho-non-di-ont  pass  the  bear  or  boar's  head  on  a 
platter  and  members  tear  off  a  mouthful  each  with  their  teeth 
imitating  the  caw  of  a  crow  as  they  do  so.  After  the  head  is  eaten 
each  member  brings  forth  his  pail  and  places  it  before  the  fire- 
place for  the  feast  maker  to  fill  with  the  alloted  portion  of  o-no-kwa 
or  hulled  corn  soup.  AVhen  the  pails  are  filled,  one  by  one  the 
company  disperses  into  the  gray  light  of  dawn  and  the  medicine 
ceremony  is  over.  At  the  close  of  the  last  song  each  one  takes 
his  packet  of  medicine  and  secretes  it  about  his  person. 

The  medicine  song  according  to  the  ritual  of  the  society  is  neces- 
sary to  preserve  the  virtue  of  the  medicine.     It  is  an  appreciation 
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of  the  founder  of  the  order  and  a  thanksgivin<T  to  the  host  of  living 
things  that  have  given  their  Hfe  power  that  the  medicine  might 
be.  The  spirits  of  these  creatures  hover  about  the  medicine  which 
they  will  not  desert  as  long  as  the  holder  remains  faithful  to  the 
conditions  that  they  saw  fit  to  impose  when  it  was  given  to  the 
founder.  The  psychic  influence  of  the  animals  and  plants  is  the 
important  part  of  the  medicine  and  when  the  medicine  is  opened 
in  the  dark  they  are  believed  to  be  present  in  a  shadowy  form  that 
is  said  to  sometimes  become  faintly  luminous  and  visible.  Members 
are  said  frequently  to  see  these  spirit  forms,  not  individual  members 
only  but  the  entire  company  simultaneously.  There  are  marvels  and 
mysteries  connected  with  the  ceremonies  of  the  Ho-noh-tci-noh-gah, 
the  Indians  say,  that  white  men  w411  never  know,  nor  would  believe 
if  told.  The  Indian  believes  that  he  has  some  sacred  mysteries 
that  will  die  with  him,  and  that  even  in  this  age  of  inquiry,  these 
mysterious  things  will  never  become  the  property  of  civiHzation. 

Someone  has  suggested  that  Indian  songs  are  not  stable  but 
vary  from  time  to  time,  but  this  idea  is  at  once  dispelled  when  we 
see  a  company  of  fifty  young  and  old  chanting  the  same  song  with- 
out a  discord  from  night  till  morning.  The  song  is  uniformly 
the  same  and  probably  has  varied  but  slightly  since  it  originated. 
It  is  still  intact  with  none  of  its  parts  missing,  although  the  words 
are  archaic  and  some  not  understood.  ^ 

The  medicine  men  teach  that  if  a  packet  is  not  sung  for  at  least 
once  in  a  year  the  spirits  wnll  become  restless  and  finally  angrv 
and  bring  all  manner  of  ill  kick  upon  its  possessor.  The  spirits 
of  the  animals  and  plants  that  gave  their  lives  for  the  medicine 
will  not  tolerate  neglect,  and  relentlessly  punish  the  negligent 
holder  and  many  instances  are  cited  to  prove  that  neglect  brings 
misfortune.  The  medicine  will  bring  about  accidents  that  will 
cause  sprains,  severe  bruises  and  broken  bones  and  finally  death. 
In  every  Seneca  settlement  the  story  is  the  same  and  individuals 
are  pointed  out  who,  having  neglected  their  medicine,  have  become 
maimed  for  life.  Should  some  member  of  a  family  die  leaving  his 
medicine,  it  is  claimed  that  it  will  compel  the  person  who  should 
rightly  take  the  dead  one's  place  to  respect  its  desires.  The 
members  of  the  society  relate  that  when  John  Patterson,  the  last 
holder  of  the  secret,  died,  he  left  his  medicine  in  the  loft  of  his 
house.     His  son,  a  well  educated  man  of  wide  business  experience, 


1  The  writer  has  recently  examined  an  old  book  in  which  a  Seneca  had  recorded  the 
words  of  the  ritual.  There  is  no  variation  between  the  version  found  in  the  book  and 
that  now  used  with  the  exception  of  an  "r"  sound  in  some  syllables  now  pronounced  "ah  " 
The  writer's  conclusion  above  stated  is  therefore  justified. 
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one  of  the  shrewdest  men  of  the  Senecas  and  a  person  seemingly- 
free  of  superstitution,  thought  that  he  would  allow  the  medicine 
of  his  father  to  remain  idle.     He  wished  to  have  nothing  to  do  with 
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The  medicine  rattle  presented  to  Mrs  Converse  by  the 
Canadian  Medicine  Society 

the  old-fashioned  heathenish  customs  of  his  father.  Indeed  he 
did  not  take  interest  enough  in  the  medicine  to  look  at  it.  Several 
medicine  sittings  passed  by  and  the  man  began  to  suffer  strange 
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accidents.  One  evening  as  he  sat  with  his  family  on  the  veranda 
of  his  home,  a  modern  dwelHng  such  as  is  found  in  any  modern 
town,  the  members  say  that  he  heard  the  medicine  song  floating 
in  the  air  above  him.  He  was  startled  and  each  of  the  family  was 
frightened.  The  singing  continued  until  at  length  it  grew  faint 
and  ceased.  Upon  several  occasions  the  family  and  visitors  heard 
the  song  issuing  from  the  air.  Mr  Patterson  sent  for  the  leader 
of  the  lower  medicine  lodge,  William  Nephew,  who  asked  where 
the  medicine  was  hidden.  No  one  knew,  but  after  a  search  it  was 
discovered.  Mr  Nephew  ordered  that  a  feast  should  be  made  and 
the  rites  performed.  Then  was  the  modern  educated  Indian 
forced  to  join  the  lodge  and  take  his  father's  seat.  This  story, 
of  which  I  have  given  but  the  bare  outline,  is  commonly  known 
among  the  Senecas,  Mr  M.  R.  Harrington,  an  archeologist  and 
one  time  field  instructor  in  archeology  of  Harvard  University, 
being  perfectly  familiar  with  the  facts  of  the  case  which  he  took 
pains  to  learn  while  staying  at  the  Patterson  home.  Howsoever 
this  may  be  explained,  it  is  nevertheless  considered  one  of  the 
mysteries  of  the  medicine  and  the  instance  is  not  a  solitary  one. 
Few  white  people  have  ever  been  allow^ed  in  a  medicine  lodge 
and  when  they  have  been  they  have  not  witnessed  the  ceremony  in 
full.  I  know  of  only  two  who  have  ever  become  members,  holding 
the  medicine,  Mr  Joseph  Keppler  and  Mrs  Harriet  Maxwell  Con- 
verse. When  Mrs  Converse  was  initiated  into  the  society  she 
took  notes  of  everything  said  and  done.  Her  account  is  a  most 
interesting  one  and  its  value  is  not  to  be  underestimated.  When 
she  entered  the  lodge  the  leader  addressed  her  in  the  following 
words,  which  she  has  recorded  in  her  notebook: 

Address  to  the  candidate 

All  things  are  now  ready  for  opening  these  ceremonies  in  the 
proper  manner.  We  are  now  ready  to  commence.  We  are  thank- 
ful that  we  are  able  to  say  to  the  Creator  that  we  are  in  good 
health. 

It  was  appointed  that  we  should  meet  in  June  when  the  straw- 
berries were  ripe,  but  at  that  time  all  of  us  were  busy  with  our 
season's  labor.  Now  the  ordained  period  has  nearly  passed  by 
and  we  have  not  sung.  Thus  it  is  arranged  that  we  meet  at  this 
time  and  carry  the  ceremonies  through  before  the  berry  festival. 
You  (speaking  to  the  candidate),  may  then  know  how  the  Little 
Water  Medicine  came  to  mankind.  We  older  ones,  whose  ex- 
perience with  it  is  greater,  will  tell  you. 
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It  shall  be  done  and  I,  John  Jacket,  understand  the  traditions 
and  offer  tobacco  to  the  various  beings  who  are  a  part  of  this 
medicine.     I  am  the  holder  of  this  song. 

We  are  thankful  to  the  Creator  that  we  are  here.  Some  of  our 
number  are  absent.  Some  are  dead.  Some  have  gone  to  Christ's 
religion.  Some  are  sick.  Nevertheless,  we  will  proceed,  we  few 
who  are  here. 

It  would  require  a  long  time  to  relate  the  entire  story  of  the 
medicine  and  thus  we  will  tell  the  principal  part  only. 

(During  these  preliminary  remarks  each  member  lays  his  sealed 
box  of  medicine  on  the  table.  An  interval  of  smoking  follows  the 
remarks  of  the  holder  of  the  song.) 

The  medicine  lodge  epitome  of  the  origin  of  the  medicine  ^ 

Long  time  ago  in  the  days  of  our  grandfathers  men  journeyed 
great  distances  in  search  of  good  luck  and  adventure.  We  are 
about  to  relate  of  one  of  these  ancient  journeys. 

It  so  happened  at  one  time  that  a  band  of  On-gweh-o-weh, 
(Iroquois)  with  members  of  other  nations,  journeyed  far  into  the 
south  country.  They  had  planned  to  engage  in  warfare  and 
bring  back  a  great  number  of  scalps.  But  it  so  happened  that  as 
they  were  out  the  enemy  attacked  them  suddenly  and,  being  un- 
prepared, our  party  was  nearh^  exterminated.  Among  those  left 
dead  upon  the  field  of  battle  was  a  certain  Seneca,  a  chief,  who 
had  always  been  a  friend  to  the  birds.  It  had  been  his  custom  to 
slay  some  animial  and  after  skinning  it  to  cut  it  open  and  shout  for 
the  birds  saying,  "  I  have  killed  something  for  you  to  eat!  " 

As  he  lay  dead  upon  the  field  the  birds  hovered  over  his  form 
strangely  attracted  by  it.  They  deliberated  "  We  had  a  friend 
who  looked  like  this;  he  used  to  call  us  often  and  it  may  be  he 
who  lies  here  killed  by  a  blow  on  the  head."  While  they  were 
yet  speaking  two  wolves  caine  and  wailing  said,  "  Here  lies  our 
friend.  We  are  orphans  now!  He  always  gave  us  food  to  eat. 
Let  us  try  to  restore  his  life !  All  of  us  animals  he  has  fed  and  we 
must  do  something  for  him !  It  is  our  duty  to  bring  back  his 
life!  " 

All  the  animals  and  birds  came  together  where  he  was  lying  and 
counseled,  saying,  "  O  what  can  we  do?  Can  we  bring  him  to 
life?  "  The  presiding  chief  of  the  council  was  a  wolf  and  he  asked, 
"  Is  there  no  way  to  bring  him  to  life?  " 

1  According  to  the  translation  by  William  Jones,  a  Seneca  sachem  of  the  Snipe  clan,  now 
deceased.  Reproduced  almost  word  for  word  and  sentence  for  sentence,  the  only  changes 
being  those  necessary  to  correct  the  more  pronounced  imperfections  of  grammar. 
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Affectionately  the  animals  licked  his  head  and  saw  where  it 
was  crushed  and  scalped.  An  owl  asked,  "  How  are  we  to  find  the 
scalp?"  The  hawk  rephed,  "  I  can  get  it  for  I  know  where  it  is. 
I  can  get  it  at  night  on  the  eaves  of  the  lodge  in  the  settlement," 
and  then  he  flew  away  on  his  errand.  Returning  successful  he 
placed  the  scalp  on  the  ground,  asking  the  big  crow  to  vomit  on  it 
and  stick  it  on  the  dead  man's  head.  Then  the  assembled  council 
rejoiced  because  the  scalp  grew  fast.  The  dead  chief  felt  some- 
thing trickling  down  his  throat  and  seemed  to  hear  a  far  away 
singing.  He  began  to  move  and  there  was  life  in  him  and  he 
began  to  talk  the  same  language  they  talked  and  they  understood 
him.  And  when  he  became  fully  conscious  the  birds  and  animals 
had  gone. 

Leaping  to  his  feet  he  returned  to  his  people  and  told  them  what 
had  happened  as  he  lay  dead,  how  he  had  heard  singing  and  had 
learned  the  song.     The  people  marveled  and  were  convinced. 

After  a  time  men,  those  who  were  warriors,  volunteered  to  go 
and  fight  another  battle  with  the  south  country  enemies.  Thus 
an  expedition  was  fitted  out  and  the  same  chief  who  had  been 
dead  said,  "  That's  the  right  thing  "  and  he  went  with  them. 
Now  they  had  certain  plans  when  they  stopped  for  provisions. 

Their  camping  place  was  on  a  grassy  place  near  certain  deer 
licks  where  bears  and  other  animals  caine  to  eat.  At  this  place 
there  was  a  kind  of  brook  and  spring.  Being  a  distance  from  this 
place  two  young  men  who  were  perfectly  virtuous  were  sent  by  the 
party  to  get  game.  Now  the}'  started  and  went.  Arriving  at 
the  lick  they  sat  down  and  listening  thought  that  they  detected 
the  sounds  of  music,  so  they  harkened.  The  sounds  seemed  to 
issue  from  a  mountain  and  ring  all  about  them.  It  told  them  of 
all  their  doings,  and  so  entranced  were  they  that  they  could  do 
nothing  but  listen  all  night,  though  they  should  have  returned  to 
the  camp.  The  next  morning  they  returned  and  made  report, 
that  they  had  gone  to  the  lick  for  game  but  there  was  something 
else  there,  and  told  the  full  story  of  the  happenings.  Then  the 
once  dead  chief  said,  "  It  seems  that  we  have  met  great  luck,  so 
return  to  the  lick  again.  For  this  we  will  cleanse  you  and  you  may 
learn  the  import  of  the  singing."  So  that  night  they  gave  them 
medicine  and  cleansed  them  and  started  them  back  again.  And 
as  before  they  heard  the  singing,  this  time  very  loud  and  distinct. 
It  came  from  away  up  the  hill  mountain  and  they  went  toward  it 
hoping  to  learn  the  words  and  music.  Again  returning  to  camp 
they  sang  parts  of  the  song  they  had  learned  and  the  chief  who 
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had  been  killed  recognized  it  and  said  "  It  is  for  the  good  of  the 
people!  " 

Again  the  young  men  were  purged  and  again  they  went  by 
nisrht,  this  time  under  the  orders  to  follow  the  sound  of  music  to  its 
source.  Reaching  the  lick  the  voices  came  as  before  and  the 
young  men  said,  "  Now  is  the  time  to  go!  "  They  started  and 
came  to  a  windfall  where  the  path  was  filled  with  fallen  logs  and  it 
was  very  dark  there.  After  a  time  they  came  to  a  place  where 
they  heard  the  roar  of  w^aters  and  there  were  two  gulfs.  Then  a 
big  light  came  singing  to  follow  it.  Then  the  young  men  said, 
"  Let  us  go  up  and  down  the  gulf,"  and  when  they  went  down  they 
found  that  they  could  ford  the  river.  And  the  Hght  began  to 
glow  like  morning.  One  warrior  was  timid  and  said,  "  Let  us  rest 
for  we  may  encounter  great  danger  here,"  but  the  other  replied  "  I 
am  rested,'.'  and  they  went  up  the  mountain. 

The  voices  seemed  very  near  yet  they  could  not  find  the  singers. 
At  length  they  reached  the  top  of  the  mountain  and  found  a  large 
cornstalk,  from  four  to  six  inches  around.  Its  long  leaves  swept 
the  ground  and  kept  it  smooth  and  clean.  It  grew  from  a  large 
stone  and  its  four  roots  spread  out,  one  to  the  east,  one  to  the 
west,  one  to  the  north  and  one  to  the  south.  One  warrior  said, 
"  It  must  be  this  corn  that  sings.  " 

For  a  time  they  deliberated  and  said  "  The  root  must  be  cut. 
We  must  have  a  piece  of  the  root.  This  must  be  medicine." 
They  built  a  fire  and  offered  tobacco  incense;  then  taking  an  axe 
they  chopped  portions  of  the  roots  off  and  the  juice  was  red  like 
blood  and  immediately  the  cut  ends  came  together  and  healed. 

The  singing  continued  and  seemed  accompanied  by  a  rattle 
made  of  a  squash. 

The  yotmg  men  with  the  words  of  the  song  ringing  in  their  ears, 
bearing  the  saered  root  started  down  the  incline  and  all  the  animals 
and  birds  being  invisible  followed  the  two  virgin  men  and  told  them 
all  that  was  in  the  medicine.  The}^  returned  to  the  camp  and  the 
song  was  called  a  great  blessing.  They  scraped  the  root  and  put  it 
in  water  and  made  incense  of  it.  Drinking  the  mixture  they  became 
so  strong  that  they  could  not  be  shot  though  shot  at  seven  times. 

(The  holder  of  the  song  pauses  after  the  story  and  then  turning 
to  the  candidate  says) 

"  We  have  this  medicine  good  and  strong.  We  have  faith.  It 
is  many  extracts.  For  its  preservation  we  sing  four  times  a  year. 
It  is  the  same  music.  We  sing  all  night  and  the  spirit  of  the  medicine 
sings  with  us  as  it  did  upon  the  mountain. 
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Now  you  have  heard  the  report  that  the  old  people  made  to  me 
and  I  surely  believe  for  I  have  seen  and  had  experience.  I  have 
seen  men  who  had  been  shot  by  accident  or  hurt  in  other  ways 
who  after  using  the  medicine  recovered.  When  I  was  young  once, 
forty  3'ears  of  age,  I  was  appointed  to  practise  this  medicine  and 
ever  since  I  have  done  so.  After  a  while  some  church  members 
objected  to  it,  but  I  have  always  had  faith  in  it  and  thought 
it  aright  to  come  true  through  music.  When  the  Christians  hold 
their  service  they  always  have  music  and  praise  God  in  music. 
God  gave  this  music  and  all  good  gifts  and  he  never  thought  it 
wrong.  (The  medicine  and  the  medicine  song)  Now  I  am  getting 
old  and  I  have  spoken  from  experience  believing  all  I  have  said 
faithfully."  '    [It  took  an  hour  to  relate  and  interpret  this.    h.  m.  c] 

Instructions  to  the  candidate  - 

The  medicine  birds 

In  order  to  get  the  bird  most  important  in  the  medicine,  a  young 
man  must  cleanse  himself,  a  virgin,  never  known  woman,  Ho-yeh- 
de-wa-doh,  pure  man.  He  goes  up  to  get  the  charmed  medicine. 
Lives  on  meat  only  for  two  or  three  months.  Sent  by  company  of 
medicine  men,  birds,  he  goes  up  a  mountain  and  hides  it,  medicine. 
Then  he  calls  all  the  birds  of  the  air.  All  the  birds  come  and  the 
first  bird  comes.  He  shoots  him.  Crows,  turkey  buzzards  come 
first  and  make  an  awful  noise.  Second  bird  white  bird.  Forbidden 
to  kill  him  because  he  brings  the  third  bird.  This  last  bird  is  red, 
supposed  to  be  red  eagle,  extinct,  and  he  kills  him  and  he  vomits 
blood.    Takes  the  heart  and  brain  for  medicine. 

Employment  of  the  songs 

Four  times  a  year  we  sing  all  night  to  the  birds  and  animals. 
Sit  in  a  circle  and  burn  the  sacred  tobacco.  One  draws  out  a  coal 
and  burns  it.  All  the  birds  and  animals  invited  to  take  tobacco 
(all  that  are  connected  with  the  medicine). 

Tell  the  darkness  to  take  some  medicine.  Sing  to  He-no,  the 
Thunderer,  last  for  he  said,  "The  Medicine  People  are  ni}^  people. 
I  want  to  help  them  all  I  can."  Sing  to  animals  to  keep  them  on 
friendly  terms.  If  an}-  one  has  medicine  and  has  bad  luck,  sing 
and  the  medicine  will  make  them  feel  better.    Strong  in  their  work, 

1  Jacket  was  an  elder  in  the  Presbyterian  Mission  Church  for  30  or  40  years  and  was 
considered  by  the  Indians  and  the  missionaries  an  exceedingly  devout  man. 

2  From  the  speech  of  John  Jacket,  Holder  of  the  Song,  and  here  recorded   literally,  as 
translated  by  William  Jones. 
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sometimes  they  dream  someone  gets  hurt  and  if  they  don't  sing  to 
the  medicine  someone  of  the  family  will  get  hurt. 

Some  members  of  the  band  keep  it.  Several  bands  keep  it.  Three 
or  four  keep  it. 

Animal  and  bird  members  of  the  medicine 

The  animal  and  bird  members  of  the  medicine  are  the  deer, 
snipe,  white  heron,  hawk,  big  crow,  big  deer  (moose  or  elk),  bear, 
mud  turtle,  beaver,  wolf,  eagle,  whip-poor-will,  owl,  crow  and 
otter.     These  accompanied  the  young  men  on  their  night  journey. 

The  fruit  members 

The  fruit  members  are  strawberries,  blackberries,  apples,  huckle- 
berries.^ The  tree  is  the  maple  because  it  yields  the  sweet  water 
for  the  drink.  The  plant  is  the  tobacco  only,  its  root  is  a  deadly 
poison. 

The  ingredients  of  the  m.edicine 

The  ingredients  of  the  medicine  are  supposed  to  be  unknown  but 
tradition  relates  that  it  is  composed  of  portions  of  all  the  birds, 
animals,  plants,  trees,  and  fruits  that  are  members  of  the  Ni-gah- 
ni-gah-ah,  their  brains  and  hearts,  etc.,  etc. 

Duties  of  members 

Every  member  must  be  kind  and  forgiving.  He  must  forgive  his 
enemy  before  he  can  sing.  Must  be  pure.  Must  not  ask  for  money 
to  take  it  for  service. 

No  one  must  sing  the  songs  to  learn  them  or  even  repeat  them 
to  any  one  only  in  the  lodge. 

Any  one  of  good  reputation  can  come  in  and  sing  in  the  outside 
room  if  he  believes  in  the  medicine  and  those  to  whom  it  has  been 
administered,  but  only  members  of  a  band  can  hold  it. 


After  her  initiation  to  the  Medicine  Society  Mrs  Converse  pub- 
lished in  the  St  Louis  Republic  two  accounts  of  her  experience. 
These  are  too  valuable  to  become  lost  within  the  files  of  a  newspaper 
and  should  be  placed  on  record.  For  this  reason  I  have  seen  fit  to 
copy  them  entire. 

'  Jacket  has  forgotten  to  name  the  corn,  beans  and  squashes  as  members  of  the  medicine. 
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THE  SOCIETY  OF  THE  MEN  WHO  MOVE  SPIRITS' 

"  Little  Water  Medicine  "  which  is  called  the  Indian's  elixir  of  life.  Some 
of  the  strange  habits  and  superstitions  of  the  doctors. 

(Mrs  Converse,  the  author  of  this  strictly  true  narrative  was  in 
1884  formally  adopted  into  the  family  of  the  Seneca  chief,  Tho-no- 
so-wa,  a  descendant  of  Red  Jacket,  that  she  might  thus  become  a 
great-great-granddaughter  of  the  chieftain  whom  her  father  had 
powerfully  befriended.  Later  she  was  made  a  member  of  the 
Onondaga,  Oneida,  Cayuga,  Tuscarora  and  Mohawk  nations. 
Since  writing  this  story  she  has  been  made  a  chief  of  the  Iroquois 
League  in  recognition  of  her  public  services  for  the  welfare  of  the 
eastern  tribes  of  Indians.) 

The  Ne-gar-na-gar-ah  ^  Society  is  known  to  all  the  North  American 
Indians. 

Its  rites  are  the  same  everj'where  although  the  location  of  tribes 
and  the  animal  and  bird  inhabitants  of  the  localities  govern  some- 
what the  character  of  the  sacred  song  which  is  recited  at  the  four 
yearly  conventions. 

It  is  with  the  consent  of  the  Iroquois  members  that  I  relate 
some  of  the  ceremonies  at  my  own  initiation  into  this  great  secret 
medicine  society,  to  correct  false  ideas  ainong  the  "  palefaces." 
Certain  vows  of  silence  prevent  a  complete  account. 

The  Indians  have  been  accused  of  conducting  the  rites  of  the 
Ne-gar-na-gar-ah  with  pagan  profanities.  This  is  not  true.  A  moral 
and  deeply  religious  spirit  prevails.  If  there  be  superstition  in  the 
legend  of  the  origin  of  the  society,  there  is  none  the  less  undeniable 
remedial  and  curative  virtue  in  the  "  Little  Water  Medicine  "  pre- 
pared by  the  mystery  man  especially  in  the  case  of  gunshot  and 
arrow  wounds. 

I  had  been  told  the  traditionary  perils  attending  the  initiation 
into  the  society.  I  had  been  warned  that  an  evil  spirit  might  take 
possession  of  me  whereupon  I  would  be  transformed  into  a  witch 
and  could  assume  the  form  of  bird,  beast  or  reptile,  just  whichever 
would  best  serve  my  plan  in  carrying  out  any  horrible  purpose. 
Moreover  if  I  were  discovered  in  my  practices  or  if  I  were  even 
complained  of  by  any  outside  person  I  would  be  secretly  poisoned 
or  .shot.  I  might  be  compelled  to  join  a  band  of  invisible  demons 
who  hold  secret  meetings  in  the  darkness  for  which  the  initiation 
fee  is  a  human  life,  they  to  select  the  victim.     I  might  be  con- 

1  From  The  Republic,  St.  Louis,  Mo.,  October  16.  1892. 

2  Mrs  Converse  has  spelled  the  name  of  the  medicine  ne-gar-na-gar-ah,  conforming  to  the 
old  form  of  pronunciation  used  by  the  members. 
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demned  to  murder  my  dearest  friend.  Indeed  it  was  the  privilege 
of  the  demon  band  that  the  most  precious  should  be  sacrificed 
in  its  cause.  Or,  I  would  be  given  a  "  charmed  life  "  and  held  at  the 
mercy  of  these  demons  which  they  would  bestow  upon  some  other 
human  member  of  their  band  to  be  used  in  case  of  my  disobedience. 
Nevertheless,  I  accept  with  pleasure  the  invitation  of  my  gentle 
friends,  the  Iroquois  members  of  the  Ne-gar-na-gar-ah  society,  to 


A  member  of  the  Canadian  Medicine  (Little  Water)  Company 

"  sit  "  in  the  Moon-of-the  Berries  convention  in  June  1888.  As  the 
legend  of  the  origin  of  the  Ne-gar-na-gar-ah  is  of  importance  in 
understanding  the  rites  at  my  initiation,  I  will  introduce  it  just  here. 

Origin  of  the  Ne-gar-na-gar-ah 

In  the  "  old  times  "  Indians  understood  the  language  of  animals 
and  birds. 

Among  the  special  friends  of  the  fur  and  feathered  tribes  was  a 
certain  giant  chief,  known  far  and  wide  for  his  goodness  and  valor. 

The   chief  through   whom   came   the    Ne-gar-na-gar-ah,    is   not 
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claimed  as  the  ancestor  of  any  special  nation,  but  is  acknowledged 
by  all  tribes  to  be  the  "  governor  "  of  the  medicine.  His  influence 
among  the  Indians  yet  endures  as  the  "  Doer  of  the  Good." 

Notwithstanding  his  vigilance,  this  chief  one  day  during  a  hunt, 
was  suddenly  overcome  with  exhaustion  and  fell  in  a  dead  stupor. 
At  this  moment  the  chief  of  a  hostile  nation  chanced  to  pass  by, 
and  lifting  his  stone  axe,  dealt  him  a  death  blow,  took  his  scalp  and 
fled  with  the  trophy  to  his  own  people. 

"  By  the  good  that  comes,"  as  the  red  men  say,  a  wolf  found  the 
dead  chief,  and  recognizing  him  as  the  friend  of  his  tribe,  gave  a 
piteous  death  cry  that  summoned  other  animals  and  birds  to  his  aid. 

A  bear,  hurrying  to  the  chief,  discovered  warmth  in  the  body 
and  clasped  it  close  in  his  hairy  arms  and  commanded  life  to 
return. 

An  eagle  fanned  his  great  wings  above  the  chief's  head  and  sum- 
moned the  noon  air  to  bring  back  his  breath. 

A  swift  hawk  flew  to  the  camp  of  the  enemy  where  the  chief's 
scalp,  painted  with  red  blood  and  stretched  on  a  hoop,  was  fluttering 
from  a  pole  around  which  the  warriors  were  celebrating  a  victory 
dance.  The  quick  wings  and  keen  eyes  of  the  hawk  were  too  cunning 
for  the  flying  arrows  of  the  warriors.  With  one  swoop  he  seized 
the  scalp  in  his  beak,  softening  it  with  his  feathers  dipped  in  a 
gentle  stream,  he  carried  it  to  the  forest  doctors,  who  quickly 
restored  it  to  the  gaping  wound  on  the  chief's  head. 

In  the  council  held  by  these  forest  folk  it  was  determined  to 
compound  a  medicine  to  which  each  bird  and  beast  should  con- 
tribute some  vital  portion  of  its  own  body.  To  this  was  added 
curative  herbs,  and  then  the  mixture  was  administered  to  the  chief 
in  the  cup  of  an  acorn,  and  it  quickly  restored  him  to  life. 

The  legend  states  that  the  chief  persuaded  these  forest  doctors  to 
reveal  to  him  the  secret  of  this  wonderful  "  life  creator.  "  The  story 
of  his  night  journey  to  obtain  this  secret  is  the  foundation  of  the 
initiation  ceremony  of  the  Ne-gar-na-gar-ah  society. 

The  date  of  the  organization  of  the  order,  Indian  history  does 
not  tell.  But  it  has  existed  for  centuries  and  there  is  reason  to 
believe  that  as  far  as  is  possible  with  the  encroachments  of  the 
"  paleface  "  into  the  territories  of  the  red  man,  the  exercises  at  the 
conventions  today  are  conducted  according  to  the  primitive  rules 
of  its  origin,  and  the  seasons  at  which  these  gatherings  are  held 
are  the  same  among  all  the  North  American  Indian  nations  and 
the  watchwords  and  signs  are  recognized  everywhere.^ 

^  1  Medicine  societies  existed  among  most  Indian  tribes  but  they  were  not  uniform  in 
character  nor  did  they  usually  recognize  each  other. 
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Legend  of  the  chiefs  initiation 

It  is  night,  a  night  of  darkness  impenetrable.  There  is  no  sound 
save  the  waterfall  and  the  river.  In  the  forest  the  chief,  patient 
and  listening,  is  waiting  for  the  sign  promised  him. 

Will  it  be  given? 

Yes.     Birds  and  beasts  do  not  lie. 

The  chief  trusts  and  waits  until  a  strong  voice  that  has  come  out 
from  the  stillness  and  the  darkness  is  saying:  "  Hast  thou  cleansed 
thyself  from  mortal  guilt  and  impurity?  " 

The  chief  replies,  "  I  have." 

"  Hast  thou  ill  will  toward  any  of  thy  fellow  creatures?  " 

"  I  have  not." 

"  Wilt  thou  trust  and  obey  us,  keeping  thyself  always  chaste 
and  valorous?  " 

"  I  will." 

"  Wilt  thou  hold  this  power  with  which  we  endow  thee  for  thine 
own  people  only? 

"  I  will." 

"  Wilt  thou  endure  death  and  torture  in  its  cause?  " 

"  I  will." 

"  Wilt  thou  vow  this  secret  never  to  be  revealed  save  at  thy 
death  hour?  " 

"  I  will." 

"  Thy  death  hour  will  be  made  known  to  thee,  thou  wilt  be  let 
to  choose  thy  successor,  and  at  the  end  of  thy  journey  thou  wilt  be 
rewarded  for  thy  faith  and  obedience !  ' ' 

There  is  a  rustling  as  if  a  hurrying  wind  were  fi3'ing  through  the 
forest,  and  again  the  silence! 

Yet  in  the  darkness  something  glows,  flickers,  disappears,  re- 
turns, fans  sideways,  wings  to  and  fro  near  the  chief,  and  at  last 
fitfully  hovers  over  him,  as  a  whip-poor-will  with  its  night  voice 
softly  sings,  "  Follow  me!  Follow  me!  " 

It  is  the  promised  sign.  The  winged  light  vanishes  and  the 
believing  chief  follows. 

On  and  on  through  stretches  of  tangles  that  test  his  endurance, 
through  the  shadowy  horrors  of  endless  swamps,  the  chief  is  guided 
by  the  voice  of  the  whip-poor-will,   "  Follow  me!     Follow  me!  " 

In  the  forest  depths  he  is  attended  by  all  the  night  folk  each  of 
whom  reveals  to  him  the  secret  of  the  portion  it  added  to  the 
medicine,  until  he  knows  each  of  its  elements.  His  trail  widens 
as  he  speeds  on  and  there  are  "  stations  "  where  he  is  permitted  to 
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rest.  At  these  moments  the'' forest  folk  vanish  but  the  winged 
light  returns  to  cheer  him. 

He  thirsts:  an  invisible  bird,  bearing  the  night  dew  in  the  hollow 
between  its  wings,  brings  him  a  drink. 

He  hungers:  an  invisible  animal  brings  him  food  that  nourishes 
him. 

Thus  refreshed  he  wanders  on,  at  intervals,  until  he  reaches  a 
frowning  mountain  of  rocky  steeps  that  are  insurmountable  by- 
human  will  or  skill. 

As  this  monster  mountain  threatens  the  chief  the  east  sky  seems 
nearer  to  him,  the  voice  of  the  whip-poor-will  grows  faint  and  at 
last  silent,  the  forest  folk  have  fled,  the  winged  light  does  not 
return,  yet  the  deserted  chief  believes  and  waits. 

At  last  in  the  distance  of  the  fair  skies  he  hears  the  screaming  of 
an  eagle.  He  is  suddenly  possessed  with  a  power  that  leads  him 
up  the  mountain,  where  he  finds  at  its  summit  nothing  but  rocks 
and  barrenness,  except  one  majestic  plant  that  stretches  its  leaves 
far  out  toward  the  east,  west,  south  and  north  skies. 

A  voice  directs  him  to  divide  the  plant  into  two  portions.  As 
he  cuts  it,  a  stream  of  blood  flows  from  the  wound  down  the  rock 
side.  A  substance  is  laid  in  his  hand  which  the  voice  bids  him 
hold  close  to  the  bleeding  plant  stalk,  whereupon,  the  prostrate 
plant  lifts  itself  and  its  wound  closes,  leaving  no  sign  to  tell  of  its 
bruise  save  a  seed  sheathed,  tasseled  and  golden.  This  is  the  maize 
or  wild  corn  plant.  In  this  manner  was  the  chief  endowed  with 
life's  great  restorer,  the  medicine,  the  Ne-gar-na-gar-ah. 

How  the  medicine  is  dispensed  today 

The  conventions  of  this  society  are  held  four  times  a  year ;  when 
the  deer  sheds  its  coat,  at  the  berry  moon,  when  the  corn  is  ripe 
and  in  midwinter. 

The  curative  handed  down  from  the  chief  is  held  by  one  medicine 
man  or  "  mystery  man  "  of  a  nation  or  league  of  nations,  and  at 
these  conventions  is  distributed  by  him  to  certain  bands  of  the 
order  who  are  entitled  to  use  it  for  the  people.  This  head  man 
holds  the  secret  of  compounding  the  restorer  until  his  death  warn- 
ing when  he  reveals  it  to  his  successor  whom  he  has  a  right  to 
choose.  It  is  told  that  "  he  who  holds  the  medicine  "  never  dies 
suddenly,  for,  as  the  red  men  say,  "  he  has  time  to  die." 

Tradition  says  that  when  the  medicine  is  exhausted  the  red 
man  will  disappear  from  the  earth.     It  is  a  fact  that  the  medicine 
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is  very  scarce  among  the  eastern  Indians  and  that,  by  reason  of  the 
extermination  of  certain  animals  important  to  its  ingredients,  it 
will  be  nearly  impossible  to  replenish  the  stock.  The  passing  away 
and  total  annihilation  of  many  of  the  eastern  tribes  is  noted  by  the 
red  man  as  a  fulfilment  of  the  prophecy. 

The  first  chief  was  given  permission  to  kill  any  beast  or  bird 
from  whom  it  was  necessary  to  extract  the  life  principle  for  the 
medicine.  He  was  also  given  the  right  to  kill  in  the  hunt  for  food 
or  furs  to  cloth  his  body  any^of  the  medicine  beasts  or  birds  if  he 
would  first  ask  its  consent  and  pardon.  If  refused  he  could  not 
inflict  upon  it  a  death  wound  by  his  arrows  or  otherwise.  The 
true  medicine  man  still  abides  by  this  law.  Entire  secrecy  is 
imperative  in  .  this  organization.  If  revelation  is  made  of  its 
primal  important  secrets  the  penalty  is  swift  and  certain. 

Precautionary  measures  in  relation  to  cleansing  and  purifying 
the  body  are  rigidly  observed  before  participating  in  its  conven- 
tions or  singing  for  the  benefit  of  the  sick.  The  indulgence  in  any 
sensual  appetite  destroys  the  "  charm  "  or  efficacy  of  the  medicine. 
The  sacred  song  is  usually  recited  by  one  chanter  who  visits  the 
different  tribal  medicine  bands  of  the  nation.  The  gentle  old 
chief  who  officiated  at  my  initiation  has  been  the  national  chanter 
of  the  Iroquois  League  for  47  years.  If  the  song  is  repeated  by 
an)?-  one  without  the  knowledge  of  the  chanter,  it  is  expected  that 
evil  results  will  follow. 

When  "  called  "  to  administer  to  a  wounded  or  ill  person,  it  may 
happen  that  the  patient  fails  to  receive  full  recovery  by  one  visit 
of  the  society.  In  this  case,  as  the  "  medicine  "  does  not  solicit 
patients,  it  must  be  called  again  a  second  time  and  given  a  feast, 
when  the  patient  will  be  restored  to  health,  if  it  is  the  will  of  the 
Great  Spirit,  who  is  always  asked  to  guide  the  red  man  and  choose 
for  his  best  always. 

THE  SENECA  MEDICINE  LODGE 

MRS    converse's   STORY   OF    HER    INITIATION^ 

"  Twenty-four  hours  before  the  berry  moon  first  hangs  her  horn 
in  the  night  sk3^"  This,  the  traditional  call  I  understood  when  I 
received  it  from  the  New  York  State  Iroquois  Ne-gar-na-gar-ah. 

A  day's  journey  by  rail,  48  hours  before  the  first  quarter  of  the 
June  moon,  brought  me  to  the  appointed  place,  the  comfortable 
farmhouse  of  an  Iroquois  chief. 

iProm   The  Republic,  St  Louis,  Mo.,  Oct.  23,  1892. 
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No  person  except  a  member  of  the  society  can  touch  any  article 
that  is  to  serve  in  its  ceremonies.  After  the  room,  in  which  the 
society  is  to  meet  is  prepared,  no  person  except  a  member  is  per- 
mitted to  enter  and  a  watcher  is  stationed  at  each  window  and 
door.  At  least  one  representative  of  each  of  the  clans  must  be 
present  to  form  a  quorum.  These  clans,  the  Wolf,  Bear,  Beaver, 
Turtle,  Deer,  Snipe,  Heron  and  Hawk  and  others  which  include 
all  the  animal  and  bird  inhabitants  common  at  one  time  to  all 
latitudes  between  southern  Canada  and  Louisiana,  represented 
the  procession  that  accompanied  the  chief  in  his  night  journey  to 
discover  the  secret  of  the  Ne-gar-na-gar-ah. 

At  certain  "  stages  "  in  the  ceremony  the  representatives  are 
required  to  give  the  voice  sign  of  their  clan  bird  or  animal,  thus 
signif3nng  that  it  has  entered  the  room. 

Although  the  Bear,  Wolf,  Hawk,  and  Eagle  were  prominent  in 
restoring  the  chief  to  life,  as  he  proceeded  on  his  journey  all  the 
nightfolk  of  the  forest  joined  him.  So,  in  the  celebration  of  the 
mysteries  of  the  Ne-gar-na-gar-ah,  all  these  clans  join  the  pro- 
cession. The  song  chanted  relates  the  story  of  the  night  travel, 
each  stanza  announcing  the  arrival  of  some  bird  or  beast. 

The  ceremony,  which  begins  at  9  p.  m.  in  winter  and  ic  p.  m.  in 
summer,  continues  all  night.  The  feast  is  served  before  dawn, 
and  the  members  depart  before  the  sun  rises.  The  song  is  chanted 
three  times  during  the  year,  June,  September  and  January.  On 
these  occasions  a  feast  is  given.  The  spring  and  fall  conventions 
are  held  for  the  benefit  of  the  sick.  If  at  any  time  a  member 
should,  by  dreams  or  otherwise,  have  a  premonition  of  danger 
coming  to  him  he  can  order  a  "  special  "  meeting. 

Preparations 

Before  dawm  of  the  appointed  day  my  host,  the  Iroquois  chief, 
had  brought  from  the  forest  a  few  hemlock  logs,  which  he  deposits 
in  an  unoccupied  outshed  and  bars  the  door.  He  also  spreads 
leaves  of  Indian  tobacco  yet  wet  with  dew  under  the  stove  in  the 
summer-cooking  room. 

The  provisions  for  the  feast  consist  of  a  few  quarts  of  freshly 
gathered  wild  strawberries,  sugar  to  sweeten  the  "strawberry 
water,"  a  hog's  head  and  a  few  dozen  ears  of  flint  corn. 

When  these  are  put  in  place,  the  night  has  come  with  its  starless 
darkness,  the  members  are  assembling,  the  hemlock  logs  are 
kindled  to  a  blazing  fire  under  a  great  iron  kettle  and  the  hog's 
head  and  hulled  com  begin  boihng.     This,  the  feast,  is  superin- 
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tended  by  an  aged  matron,  wife  of  the  chanter.  I  offer  to  assist 
and  am  stirring  the  soup  with  a  large  ladle  when  a  chief  summons 
me  to  the  ceremony  and  I  follow  him.  In  the  room,  the  common 
winter  living  apartment  of  the  chief's  household,  about  2c  feet 
square,  the  members  are  seated  close  to  the  wall  on  benches  ar- 
ranged in  a  hollow  square;  in  the  center  are  a  large  stove  and  a 
table ;  on  the  latter  are  a  large  pail  and  a  dipper  for  the  strawberry 
water,  a  lot  of  small  parcels,  some  carefully  wrapped  in  cloth, 
others  in  strips  of  birch  and  elm  bark,  a  dozen  gourd  rattles,  two 
quaint  looking  flutes  and  a  small  oil  lamp  that  renders  the  corner 
shadows  darker  and  more  wierd  by  its  flickering. 

I  stand  at  the  door  unnoticed.  Were  it  not  for  my  knowledge 
of  the  customs  of  the  red  men  I  would  retreat. 

I  know  by  their  mute  language  that  they  are  discussing  me. 

I  know  that  they  will  give  me  a  sign  by  which  I  do  finally  enter 
the  room  and  take  the  seat  appointed  me  in  the  northeast  corner. 

The  initiation 

The  venerable  chief  w^alks  to  the  table,  takes  a  box  and  passes 
it  to  all.  It  is  the  sacred  or  incense  tobacco  of  which  each  mem- 
ber receives  a  small  pipe  portion.  He  offers  me  a  new  clay  pipe 
and  lights  the  sacred  tobacco  with  the  punk  kindled  by  the  flint 
fire  and  whispers  to  me,  "  Smoke,  sister,  smoke!" 

As  I  receive  the  pipe  he  awaits  for  my  assent.  I  make  a  sign 
motion  with  the  pipe,  and,  raising  it  to  my  lips,  with  one  inhala- 
tion promise  and  declare  loyalty  forever,  to  the  silences  of  the 
Ne-gar-na-gar-ah . 

After  my  vow  the  pipe  of  each  in  the  room,  including  those  of 
four  elderly  women,  is  lighted  by  the  chief,  w4io  carries  the  burning 
punk  in  his  hand;  thus  performing  the  rite  of  "community  of 
friendship." 

During  the  smoking  the  legend  of  the  Ne-gar-na-gar-ah  is  related 
to  me  by  a  chief  of  the  Wolf  Clan  and  interpreted  by  my  host  who 
sits  by  my  side. 

After  a  wait  of  a  few  minutes  the  lamp  is  blown  out  and  all  is 
darkness.  I  sit  near  the  window,  but  I  can  not  see  the  lowest 
branch  of  the  apple  tree,  which,  blown  by  the  wind,  is  scratching  the 
panes  with  a  ghostly  touch.  The  hush  is  heavy  and  stifling. 
Can  there  be  around  me  twenty-five  people  in  this  dark  stillness? 
I  clasp  my  hands  together  with  a  pinching  clutch,  and  recall  the 
injunction  of  my  host  to  "  continually  remember  the  legend  of  the 
chief's  journey." 
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I  remember  then  that  this  darkness  must  symbolize  the  awful 
night  that  came  upon  him. 

Sure  that  the  "  winged  "  light  will  float  into  the  room  from 
some  place,  I  wink  my  eyes  wider  open,  and  at  last  see  a  faint  light 
where  the  table  stands.  Yes,  the  light  that  comes  and  goes  is 
clearly  defined.  I  know  that  there  is  nothing  supernatural  in  the 
ceremonies  of  the  Ne-gar-na-gar-ah  but  I  still  sit  and  wonder. 

My  host  whispers :     "  Watch,  they  have  uncovered  the  medicine." 

I  comprehend.  I  had  been  told  that  the  Ne-gar-na-gar-ah, 
possessed  of  certain  phosphorescent  elements,  would  emit  a  lumi- 
nous glow  when  first  exposed  to  the  air  and  darkness.  At  the 
same  instant  a  small  blaze  glows  from  the  top  of  the  stove.  By 
this  brighter  and  stronger  light  the  medicine  light  fades  away. 
Outlined  in  the  darkness  I  see  the  venerable  chanter  standing  by 
the  stove.  He  is  throwing  the  sacred  tobacco  on  the  blaze  and  in 
a  low  voice  is  saying:  "  Oh  thou,  the  Great  Spirit,  the  giver  of 
the  darkness  and  repose,  we  thank  thee  for  all  the  silences  of  the 
night."  This  invocation  is  followed  by  an  offering  of  gratitude, 
also  numerous  petitions  for  the  preservation  of  the  medicine,  the 
quick  recovery  of  any  to  whom  it  may  be  administered,  and  the 
spiritual  and  temporal  welfare  of  each  member  of  the  society. 
He  also  asks  of  each  life  that  may  be  preparing  to  fly  unasked  from 
some  human  body  to  remain  a  while  longer  and  not  go  until  the 
Great  Spirit  is  ready  and  invites  it.  At  the  end  of  each  sentence 
he  rests  and  throws  tobacco  on  the  flame  until  the  little  blaze  has 
expired  and  the  darkness  is  again  in  the  room.  Then  the  chief  in 
the  invitation  rite  requests  all  the  night  folk  of  the  forest,  including 
those  who  run  under  the  ground,  to  protect  us  on  our  journey  to 
the  morning.      The  chanter  then  recites  a  wierd  melody : 

The  darkness  song 

Ha  go  wa  nah  u  na 

Ha  go  way  nah  u  na  ha  ha  ha  go  way 

Ha  una  ha  na  ha  ah, 

Ha  go  way, 
Na  sa  ha  nee  ga  ha  do  wayhe  ah 
Ha  u  na  ha  ah  ha  go  way ! 

We  wait  in  the  darkness! 
Come,  all  ye  who  listen, 
Help  in  our  night  journey: 
Now  no  sun  is  shining; 
Now  no  star  is  glowing; 
Come  show  us  the  pathway: 
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The  night  is  not  friendly; 
She  closes  her  eyelids; 
The  moon  has  forgot  us, 
We  wait  in  the  darkness ! 

There  is  a  short  pause,  the  chiefs  take  their  rattles,  and  the  in- 
vitation song  begins,  the  chanter  singing  alone,  the  chiefs  softly 
shaking  their  rattles  in  rhythm  with  his  voice,  and  the  members  of 
the  clans  in  turn  responding  to  the  "  invitations  "  by  imitating  the 
call  or  cry  of  their  animal  totem. 

Preceding  this  song  the  cry  of  the  whip-poor-will,  the  bird  pro- 
tector that  guided  the  chief  on  his  journey,  is  wondrously  imitated 
by  the  flute  player. 

As  literally  as  possible  I  translate: 

The  invitation  song 

Ha  wa  ga  na  hoe 

Ha  wa  gah  nae 

Na  ho  oh  ha  na 

Ga  na  ho  hi-e-e-e-e-eh! 

So  says  the  whip-poor-will 
Follow  me,  follow  me! 
So  says  the  chief  to  him, 
Yes  I  will  follow  thee ! 

See  the  night  darkening; 
The  shadows  are  hiding. 
No  light  to  follow  for. 
So  says  the  waterfall, 
So  sings  the  river  voice ! 


^t>'^ 


Someone  is  nearing  me. 
Soft  he  comes  creeping  here, 
Two  ej^es  glare  close  to  me, 
Lighting  the  forest  path — 
Hear  how  his  breath  blows  by ! 

Fol-low  me,  fol-low  me, — 
So  sings  the  whip-poor-will ! 
Yes  I  am  following, — 
So  the  chief  answers  him. 

Cries  announce  that  the  Wolf  and  his  mate  have  entered  the  room. 

Here  there  is  a  rest  interval;    the  lamp  is  lighted,  the  sweet 

strawberry  water  is  passed,  pipes  are  smoked  and  the  conversaiion 
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is  carried  on  in  whispers  for  about  20  minutes;    afterward  again 
the  darkness  and  the  song  continue: 

Hark,  the  trees  bending  low, 
Something  is  breaking  them, 
Not  the  strong  north  wind's  hand, 
Something  stalks  broad  and  swift, 
Snuffing  and  panting  loud! 

Hark!     How  the  tangles  break! 
Fearless  the  footfalls  pass, 
Strong  trees  stretch  far  apart. 
Great  horns  dividing  them. 
(Whip-poor-will  chorus) 

The   Buck  and   Doe,   with   cries  enter  the  room;  another   rest 
interval,  with  smoking  and  drinking. 
The  song  continues: 

How  the  cold  shivers  me! 
No  snow  is  falling  now. 
Where  does  the  sun's  fire  hide? 
Something  comes  roaring  loud 
Swift  footed  warning  me ! 

Its  breath  blinds  the  night  eyes. 
Like  rainy  vapor  falls ! 
Now  it  walks  close  to  me, 
Warming  and  coaxing  me, 
Where  the  black  forest  frowns. 
(Whip-poor-will  chorus) 

The  Bear  and -his  mate  have  come  and  after  a  rest  interval  the 
song  goes  on: 

How  the  wind  travels  now, 
No  one  dares  run  with  it. 
Great  trees  bend  low  to  it, 
Rivers  fight  back  to  it, 
Roaring  and  splashing  it ! 

Hear  its  wings  flapping  strong 
Far  in  the  hidden  skies ! 
Swift  it  flies  northward  high. 
Whistling  and  calling  loud, 
Hunting  its  running  prey! 
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^  The  Hawk  and  its  mate  are  announced.  Although  these  four 
attendants  mentioned  in  the  journey  legend  are  the  royal  guests  of 
the  society,  yet  the  song  continues  with  its  intervals  of  rest  until 
all  the  forest  folk  announce  their  arrival. 

There  are  also  rites  that  svmbolize  the  dangers  of  the  forest 
tangles  and  swampy  horrors.  Through  these  I  am  taken,  yet 
guided  by  the  whip-poor-will  return  safely  to  my  seat.  By  the 
legend  the  Eagle  must  dismiss  the  meeting.  His  coming  which  is 
imitated  on  the  small  flute  announces  the  day.  The  cold  gray  light 
of  dawn  steals  into  the  room  as  this,  the  final  stanza,  in  the  chorus 
which  we  all  join,  is  chanted: 

The  Eagle  Song 

Deep  the  dew  water  falls 
No  one  comes  close  to  me ! 
Where  are  you  whip-poor-will? 
Why  am  I  waiting  now 
Calling  your  voice  again? 

Screaming  the  night  away, 
With  his  great  wing  feathers 
Swooping  the  darkness  up ; 
I  hear  the  Eagle  bird 
Pulling  the  blanket  back 
Off  from  the  eastern  sky ! 

How  swift  he  flies  bearing  the  sun  to  the  morning. 
See  how  he  sits  down  in  the  trails  of  the  east  sky ! 
Whip-poor-will,  Whip-poor-will,  no  more  I  follow  thee! 
When  the  night  comes  again,  wilt  thou  say  "  Follow  me"? 

The  singing  ends  and  the  matrons  bring  in  the  kettles  of  soup  and 
distribute  it  to  all. 

A  few  words  in  which  I  thank  my  Indian  friends  for  consenting 
that  I  may  hereafter  "  sit  "  with  them  and  their  friendly  replies 
fill  the  moments  that  are  swiftly  bringing  the  day.  It  is  the  law 
that  the  sun  shall  not  see  us  separate. 

As  I  stand  in  the  farmhouse  door  and  hear  the  rumble  of  wheels 
grow  faint  and  fainter,  the  sun  casts  a  foreglow  of  its  coming  in 
the  east  sky,  and  the  night  seems  a  dream  and  it  is  difficult  to 
realize  that  it  has  made  me  a  member  of  the  most  ancient  order  of 
North  American  Indians. 


184  N'EW    YORK    STATE    MUSEUM 


APPENDIX  A 

ESQUIRE  JOHNSON'S  ACCOUNT  OF  THE  ORIGIN  OF  GOOD  AND  EVIL 
AS  IT  WAS  TOLD  HIM  BY  THE  OLD  MEN^ 

The  old  times  among  the  Non-do-wat-gaah 

Dated,  Oct.  25,  1875 

When  there  was  yet  no  land,  but  all  was  one  extensive  lake  there 
were  multitudes  of  ducks  and  geese,  one,  Gwi-yuh-gee,  looked  up  and 
saw  something  dark  in  the  sk}^  above  them,  and  called  out  to  the 
rest  that  something  was  coming  down  to  the  earth.  He  immedi- 
ately called  a  council  of  the  waterfowls  as  to  what  they  should  do 
for  a  place  for  the  being,  whoever  she  might  be,  to  rest  upon.  One 
duck  offered  to  dive  to  see  if  there  might  be  some  bottom  to  their 
lake  which  might  be  brought  up  for  that  purpose.  After  some  time 
she  came  up  but  was  dead,  the  struggle  having  been  too  great  for 
her  strength.  She  shot  up  into  the  air  and  dropped  back  lifeless 
to  the  surface  of  the  water.^  Several  others  made  the  attempt  with 
like  results  until  at  last  a  muskrat  made  the  attempt  in  a  like 
manner  and  came  up  dead  but  with  a  little  earth  in  his  claw  which 
when  the  others  saw  they  commenced  their  efforts  anew  and  many 
were  successful  in  bringing  up  a  small  quantity  which  they  placed, 
at  the  sueeestion  of  their  chief,  on  the  back  of  an  immense  turtle 
who  was  willing  to  become  the  foundation  of  an  island  for  them. 

At  length  the  darkobject  which  was  all  this  time  becoming  plainer 
to  their  vision,  reached  their  view,  reached  the  island  and  was  found 
to  be  a  woman  with  child.  The  waterfowls  received  her  and  pro- 
vided for  her  wants,  feeding  her  with  crabs  and  other  small  fish  to 
keep  her  alive.  When  the  woman  was  taken  in  labor,  they  discovered 
that  there  were  twins  and  that  they  were  already  endowed  with 
the  gift  of  speech,  and  were  heard  to  converse  together.  One 
declared  that  he  thought  he  saw  a  light  under  his  mother's  arm, 
which  he  thought  must  be  the  way  of  egress  into  the  world.  The 
other  said  no,  that  he  felt  attracted  in  the  opposite  direction.  But 
one  at  last  burst  through  his  mother's  side  which  caused  her  death 
immediately,  while  the  other  was  born  the  natural  way.  The  last 
born  was  God,  the  first  was  the  Devil. 

God  immediately  said,  "  I  will  take  my  mother's  face  and  make 
the  sun,  and  her  bright  and  beautiful  eyes  shall  give  Hght  to  the 
whole  world.    Of  her  body  and  Hmbs  I  will  make  the  moon  to  give 


I  Verbatim  from  a  manuscript  by  Mrs  Asher  Wright. 

*  The  duck's  name  Gwi-yuh-gee,  means  "shot  up  out  of  the  water." 
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light  by  night  on  the  earth"  and  the  Hght  of  day  was  there  estab- 
lished and  also  the  light  of  the  moon  at  night.  Then  began  to  grow 
upon  the  earth  grass  and  flowers  and  trees  and  grains  and  vege- 
tables for  food  for  men  and  animals. 

After  some  time  God  met  his  brother  the  Devil  on  the  shore  of 
the  island  and  having  discovered  that  he  was  intent  on  spoiling 
everything  he  made,  he  rebuked  him  sharply  and  told  him  he  must 
stop  doing  mischief  and  not  spoil  his  work  any  more.  The  Devil 
answered  that  he  had  a  right  to  control  things  as  well  as  he,  that  he 
could  make  wise  things  too.  God  said,  "  Well,  try  then  now,  and  let 
me  see  if  you  can  make  a  dish  which  will  be  useful."  The  Devil  went 
to  work  and  did  it  very  well  but  when  he  put  water  in  it  it  fell  to 
pieces  and  was  useless.  God  then  took  the  sand  on  the  shore  and 
formed  a  dish  and  took  it  and  dipped  water  and  set  it  down  and  it 
was  whole  and  useful. 

APPENDIX  B 
THE  STONE  GIANTS ^ 

As  God  was  walking  about  on  earth  and  taking  care  of  the  things 
he  had  made,  he  met  a  company  of  people  whom  he  accosted  in  a 
friendly  way  and  asked  them  who  was  their  master  and  where  they 
were  going  and  what  was  their  business .  They  said  that  they  were  in- 
dependent and  that  they  were  going  to  find  some  people  who  lived 
over  that  way  and  were  going  to  kill  them  and  eat  them.  God  told 
them  that  they  had  better  not  go,  that  they  might  get  killed  them- 
selves, but  they  persisted  in  going  on.  As  soon  as  they  were  out  of 
sight  he  took  some  coal  and  blackened  his  face  and  took  a  long  circuit 
and  ran  with  great  speed  to  a  place  where  he  thought  he  could 
intercept  them.  He  broke  down  an  oh-so-ah  tree  and  carried  it  for 
a  club.  When  he  met  them  he  gave  them  battle  and  killed  all  but 
two,  who  ran  away.  God  took  the  same  path  back  to  where  he  met 
them  and  having  washed  off  the  crock  from  his  face  he  stood 
waiting  their  approach.  He  said,  "Well,  what  luck  did  you  have?  " 
They  said,  "We  are  all  dead  but  us  two."  "  That's  what  I  told  you,  " 
he  said.  The  people  were  clothed  in  garments  of  stone  and  were 
called  Ga-nos-gwah. 

APPENDIX  C 

THE  DE-O-HA-KO2 

Spirits  of  the  Corn,  Beans  and  Squash 

These  plants  are  considered  special  gifts  from  the  Great  Spirit 
to  the  red  man,  and  the  welfare  of  each  is  intrusted  to  an  individual 

*  Verbatim  from  manuscript  of  Mrs  A.  Wright's  interview  with  Chief  Esquire  Johnson. 
'  From  Mrs  Converse's  manuscript  notes. 
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guardian,  one  of  the  three  spirit  sisters,  daughters  of  the  Earth, 
the  "  Great  Mother  "  of  the  Iroquois.  The  beans,  corn  and  squash 
were,  in  the  "  old  time,"  planted  together  in  one  hill  and  it  was 
therefore  consistent  that  their  protectors  should  dwell  in  peaceful 
community.  These  chaste  maidens  are  possessed  of  great  beauty 
and  unswerving  fideUty.  Ever  watchful  in  their  guardianship, 
clothed  in  the  leaves  of  their  respective  plants  and  friendly  with 
the  dews,  at  nightfall  in  the  growing  time  they  solicit  their  moisture 
to  refresh  and  invigorate  the  fields  over  wiiich  they  preside,  pro- 
tecting them  from  blight  and  the  infection  of  creatures  that  might 
corrupt  the  ripening.  These  gentle  defenders  have  no  individual 
names  and  are  known  only  as  the  De-o-ha-ko. 

There  is  a  legend  that  the  corn  once  grew  spontaneously  and 
abundant  and  that  its  grain  was  heavy  with  rich  oil,  but  the  "  Evil 
Minded,"  envious  of  the  goodness  of  the  Great  Spirit  in  this  gift  to 
his  people  and  having  a  limited  power  to  destroy,  one  night  de- 
tained the  Spirit  of  the  Corn  wdiile  he  sent  forth  one  of  his  emis- 
saries who  cast  a  blight  over  the  corn.  From  that  time  the  result 
has  been  apparent,  the  corn  3delding  less  abundant  and  being 
more  difficult  to  cultivate.  Since  this  fatal  blight  and  captivity, 
the  Spirit  of  the  Corn  has  been  compelled  to  hold  her  vigils  alone 
in  the  fields  w^here  the  corn  now  grows,  separated  from  its  sister 
plants.  In  her  loneliness  she  dare  not  leave  her  charge  to  seek  the 
dews,  hence  the  droughts;  but  the  pitying  dews  frequently  visit 
her,  refreshing  the  fields  and  comforting  her  in  her  solitude. 

In  the  wdnds  that  moan  through  the  rustling  corn  leaves,  the 
red  man  hears  the  voice  of  the  Spirit  of  the  Corn  who,  in  her  love 
for  him,  bewails  her  blighted  fruitfulness. 

The  conception  of  He-no,  Ga-oh,  and  the  De-o-ha-ko  is,  to  a 
degree,  similar  to  that  of  Jupiter,  Aeolis,  and  Ceres  of  the  Greeks; 
yet  the  red  man,  believing  these  myth  guardians  of  nature  to  be 
subject  to  the  one  Supreme  Ruler,  the  creator  of  man  and  the  source 
of  all  good,  reached  a  more  definite  conclusion  respecting  the  ex- 
istence of  a  Deity  and  entitled  him  to  a  supreme  religion  of  purity 
and  dignity. 
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APPENDIX  D 

THE  LEGENDARY  ORIGIN  OF  WAMPUM' 

Among  Mrs  Converse's  correspondence  I  find  the  following  letter  from 
General  Parker.      It  is  evidently  a  reply  to  one  of  her  inquiries,  editor 

New  York,  July  g,  1885 

Yours  of  the  8th  received.  There  are  several  legendary  tales 
concerning  wampum  floating  confusedly  through  my  brain,  and 
belonging  to  various  Indian  tribes,  but  you  desire  the  Iroquois 
general  legend.  I  use  the  word  general  because  each  tribe  has 
tales  of  its  own  varying  from  the  general  one,  related  in  rehearsing 
the  origin  of  the  great  league.  It  is  very  simple  and  is  told  as 
follows. 

H3^-ent-wat-ha,  an  Onondaga,  failing  to  enlist  To-do-do-ha,  also 
Onondaga,  as  an  associate  to  perfect  the  league  left  the  council 
fire,  which  had  been  evoked  by  his  persuasions,  and  journeyed 
toward  the  rising  sun  and  thus  journeying  he  came  to  a  beautiful 
lake  (supposed  to  be  the  Oneida)  which  he  was  compelled  to  cross 
in  a  canoe.  In  passing  over  the  lake  he  noticed  that  the  blades  of 
his  paddles  brought  up  from  the  bottom  quantities  of  white  and 
purple  shells.  Upon  landing,  he  further  observed  that  the  shores 
were  lined  with  a  great  abundance  of  them.  I  am  not  conchologist 
enough  to  designate  what  species  of  mollusks  these  shells  belonged 
to  but  they  were  gasteropodous. 

Hy-ent-wat-ha,  being  a  wise  man,  at  once  bethought  him  how 
to  use  these  shells  to  advantage.  So  he  gathered  a  large  quantity, 
filling  his  traveling  pouches,  and  in  the  occasional  rests  of  his 
journeyings  he  made  a  belt  out  of  the  shells  representing  a  pic- 
torial history  of  the  league.  The  foundation  of  the  belt  was  white 
and  the  pictorials  purple.  There  stood  the  five  cantons  and  the 
five  brothers  in  front  with  joined  hands  in  token  of  brotherly 
union.  He  also  made  a  large  number  of  strings,  each  string  repre- 
senting some  law  or  fundamental  principle  of  the  league.  Before 
reaching  the  country  of  the  Mohawks,  the  keepers  of  the  western 
door  at  Albany,  he  had  every  idea  and  principle  of  the  league  per- 
fectly formulated  in  these  belts  and  strings.  Thus  he  reached  the 
Mohawk  country  armed,  we  may  say,  cap-a-pie  with  every  idea, 
principle  and  ceremony  required  for  a  perfect  league  of  wild,  un- 

'  This  legend  was  published  in  a  small  handbook  issued  by  the  Regents  at  the  ceremony 
of  the  passing  of  the  wampum  belts  to  the  State  in  1898. 
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tutored  Indian  tribes.  Reaching  a  Mohawk  village,  or  cantonment, 
he  camped  on  the  outskirts  thereof.  He  was  discovered  and 
noted  as  a  stranger,  and  though  informally  invited  by  individual 
Indians  to  partake  of  their  hospitality,  he  silently  and  invariably 
declined.  His  strange  conduct  was  observed.  It  was  surmised 
that  he  was  queer  though  harmless.^  He  was  noticed  to  be  always 
talking  about  something,  and  constantly  handling  belts  and  strings 
made  of  curious  white  and  purple  shells.  The  head  men  of  the 
village  ordered  strict  watch  to  be  kept  over  his  every  movement, 
and  every  word  he  uttered  to  be  carefully  and  strictly  noted,  so 
that  it  might  be  determined  what  kind  of  a  man  he  was.  It  was 
ascertained  that  these  belts  and  strings  of  shells  related  to  some 
sort  of  a  league,  its  principles,  its  laws  and  ceremonial  observances, 
also  that  with  certain  belts  and  strings  he  had  formulated  a  tribal, 
or  international  code  of  etiquette,  a  conventional  decorum  to  be 
observed  towards  each  other  or  their  representatives. 

All  this  being  dul}^  and  fully  reported  to  the  head  man  or  patri- 
arch of  the  village,  he  properly  apprehended  that  the  stranger  was 
no  ordinary  person,  and  determined  to  invite  and  receive  him  as 
his  guest,  and  being  alread}^  informed  as  to  the  observance  required 
to  invite  and  receive  distinguished  guests,  he  sent  a  special  mes- 
senger to  the  stranger  asking  him  for  the  loan  of  certain  of  his  shell 
belts  and  strings.  Having  obtained  them,  with  all  the  exacted 
observances,  he  formally  invited  and  received  the  stranger  into 
his  lodge.  He  gave  him  the  place  of  honor,  seating  him  upon  a 
throne  of  skins,  similar  to  his  own.  He  informed  the  stranger 
that  he  was  to  be  his  brother,  that  they  were  to  have  equal  rights 
to  everything  in  the  lodge  and  that  equal  respect  should  be  paid 
by  the  people  to  both,  and  that  they  should  jointly  govern  the 
people. 

This  much  pleased  Hy-ent-wat-ha  and  he  accepted  the  proffered 
contract  in  the  same  spirit,  which  to  him  seemed  to  govern  the 
tender.  But  to  the  extreme  mortification  of  Hy-ent-wat-ha  no 
inquiry  was  made  of  him  as  to  whom  he  might  be,  who  his  people 
were  and  where  and  on  what  mission  he  was  bent.  He  complained 
to  his  brother  of  this  neglect  and  told  him  it  was  his  (the  brother's) 
duty  to  send  out  runners  to  look  for  the  smoke  arising  from  the 
camp  fires  of  his  people  and  finding  them  to  go  in  and  ascertain 
the  news.    The  brother  (he  is  called  brother,  for  he  is  yet  not  named) 

'  His  strange  conduct  may  have  given  rise  to  one  of  the  translations  of  his  name,    He 
who  seeks  his  mi>id  knowing  where  to  find  it. 
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apologized  for  his  stupid  neglect  and  at  once  sent  a  deputation 
westward  in  search  of  the  home  of  Hy-ent-wat-ha  and  his  people. 

For  a  while  things  went  smoothly  with  Hy-ent-wat-ha.  The 
compact  announced  b}'-  the  brother  was  strictly  and  faithfully 
kept,  but  after  a  time  and  while  the  delegation  was  yet  absent, 
a  party  of  some  special  friends  came  to  visit  the  brother.  Sitting 
room  to  accommodate  all  the  party  was  scarce,  but  some  room 
could  be  made  if  H3''-ent-wat-ha  would  give  up  his  place.  Accord- 
ingly the  brother  asked  him  to  vacate  his  place  in  front  and  take 
a  place  behind  him.  This  of  course  was  a  breach  of  the  compact 
though  unwittingly  committed.  Hence,  as  soon  as  Hy-ent-wat-ha 
could  gather  his  personal  effects,  he  left  the  lodge  and  reoccupied 
his  abandoned  camp,  on  the  outskirts  of  the  village.  The  brother 
sent  to  know  the  cause  of  this  abandonment  and  on  being  told, 
made  the  most  ample  apologies  and  Hy-ent-wat-ha  returned  to 
the  lodge.  The  compact  was  never  again  broken  and  they  remained 
brothers  indeed. 

The  prospecting  deputation  now  returned  and  reported  that  on 
journeying  westward  they  had  perceived  a  column  of  smoke  rising 
from  the  earth  till  its  head  seemed  to  pierce  the  heavens.  They 
had  proceeded  to  its  base  and  there  found  a  large  concourse  of 
people,  who  announced  that  they  had  been  called  together  by  a 
great  and  wise  man  who  had  mysteriously  disappeared  and  they 
were  waiting  for  his  return  to  tell  them  what  they  should  do. 
That  they  were  ruled  b}'  a  wicked  monster  in  the  form  of  a  man, 
whose  name  was  To-do-do-ha,  whose  hair  was  a  tangled  mass  of 
hissing  serpents.  Whenever  this  human  monster  turned  his  gaze 
upon  others,  they  were  invariably  turned  into  stone.  All  of  the 
people,  including  the  snaky  monster,  were  anxious  for  the  return 
of  the  man  who  was  last  seen  making  his  way  eastward. 

Hy-ent-wat-ha  then  explained  that  it  was  he  who  had  called  the 
people  together  for  the  purpose  of  organizing  the  Indians  into  one 
great  family  and  establishing  a  perpetual  peace  among  them; 
that  the  snaky  headed  chief  had  objected  because  he  would  be 
shorn  of  his  great  influence  and  demoniac  powers.  But  that  as 
the  council  fire  which  he  had  kindled  from  the  red  willow  was  still 
burning,  it  was  plainly  his  duty  to  return  and  complete  his  task. 
But  he  could  not  do  it  alone.  He  must  have  help  and  his  brother 
must  be  the  helper.  He  therefore  named  him  Da-ga-ee-oga  meaning 
the  word  between,  implying  a  speaker.  That  is,  Hy-ent-wat-ha 
was  to  do  the  work  and  his  brother  the  necessary  speaking  and 
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talking.     At  the  same  time  Hy-ent-wat-ha  instructed  his  brother 
in  all  the  ceremonials  and  language  of  the  belts  and  the  strings. 

The  shells  have  since  been  called  wampums.  Hy-ent-wat-ha 
made  the  white  shells  emblematic  of  peace  and  the  purple  of 
mourning  and  war.  The  two  colors  combined  were  used  in  record- 
ing their  laws  and  councils.  It  may  be  said  that  Hy-ent-wat-ha 
consecrated  the  little  shells  to  certain  specific  uses  which  the 
Indians  generally  have  observed  ever  since. 

[Signed]     Do-ne-ha-ga-wa 

The  Wolf 
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Ganosgwah,   185. 
Ganundase,   22. 
Ganundowa   mountain,   112. 
Ganusquah,  the  Stone  Giants,  74-78. 
Gaoh,   Spirit  of   the   Winds,   36-38, 

45,  47,  48,  63. 
Gaonouh,  new  moon,  48. 
Gaoyadeheioodio,    good    sky   path, 

S6. 
Gaoyage,  Sky  Place,  57. 
Gashodeeto,  51. 
Gauwidine,  Winter,  96-101. 
Gayaneshaoh,  Bearer  of  the   Law, 

19. 


Gayewas,  the   Fish,   1 14-16. 

Gendenwitha,  63. 

Gidanonch,     tlie      Indian     Maiden, 

1 14-16. 
Gogonsa,  the  False  Faces,  74-78. 
Gohay,  Spring,  96-101. 
Gohone,  Winter,  48. 
Golden   Eagle,   69-72. 
Good,  spirit  of,  31,  Z^,  34,  36,  47,  63. 
Good  and   evil,  Johnson's   account 

of  the  origin  of,  184-85. 
Gotgont,  89-92. 
Great    Spirit,     132,     an    Algonquian 

term,  32. 
Guards  of  the  Little  Waters,  22. 
Gunnodoyah,  Thunder  Boy,  42-45. 
Gustahote,  Spirit  of  the  Rock,  66- 

69. 
Gwiyee,  90. 
Gwiyuhgee,  184. 
Gyantwaka,  29. 

Hadawasano,  57. 

Hadenenodaon,  42. 

Hahgwehdaetgah,  Spirit  of  Evil, 
31,  34,  35,  36,  47,  63. 

Hahgwehdiyu,  Spirit  of  Good,  31, 
34,  36,  47,  63. 

Hahnigoeyoo,    Good    Mind,    32. 

Hahnunah,  the  Turtle,  31,  Zi- 

Haienonis,  Mu,sic  Maker,  22. 

Hainonis,  53. 

Hajanoh,  the  Brave  Boy,  1 12-14. 

Hanisseono,  32. 

Happy  hunting  ground,  57. 

Harvest,  spirit  of,  mask  represent- 
ing, 74- 

Hato,  Spirit  of  Winter,  96. 

Hawenniyu,  He  Who  Governs,  32. 

Hejeno,  Brave  Boy,  15. 

Heno,  the  Thunderer,  39-42,  45,  47, 
48;   drawing,  41. 

Hiawatha,   118,   187. 

Hino,  see  Heno. 

Hodenosaunee  or  People  of  the 
Long  House,  128-35. 

Hodianokda  Hediohe,  Our  Creator, 

Hondosa,  124. 

Honohtcinohgah,  the  Guardians  of 
the  Little  Waters,  149-76. 
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Honondiont,      the      Company      of 

Faith  Keepers,  84,  106. 
Hosto,  57. 
Howetaho,   57. 
Hunter,  60. 

Hunter  Vulture,  69-72. 
Hutchinson,     Charles     H.,     Indian 

name,  19. 
Hyentwatha,  118,   187. 
Hywesaus,  Seeker  of  History,  19. 

Indian  museum,  27. 

Indian   summer,  48-51- 

loskeha.   White   One,   34. 

Iroquois,  128-35;  athletes,  130;  con- 
federacy, formation,  iiS,  129; 
folklore,  9-1 1;  number,  130;  re- 
ligious conceptions,  131;  fur- 
nished 162  soldiers  and  sailors 
for  the  Civil  War,  130;  trades, 
and  professions,  131. 

Jadigohsashooh,  TJ. 

Jegiyahgohoanoh,   the   Bird   dance, 

69-73- 
Jihenyah,  Sky  Witches,  53~54- 
Jijogweh,     the    Witch    Water    Gull. 

87-89. 
Jisgoga,  the  Robin,  107-10. 
Jodikwado,  43. 
Jogaoh,   loi. 
Johnson's  account  of  the  origin  of 

good  and  evil,  184-85. 
Jonaenda,  60. 
Jones,  William,   ig. 
Jonisgj'ont,  the   Squirrel,   118-23. 
Joondooh,   19. 
Jowiis,  69. 

Kaistowanea,  the  Two-headed  Ser- 
pent, 1 12-14. 

Kelly,  James,  Indian  name,  22. 

Keppler,  Joseph,  election  as  suc- 
cessor of  Mrs  Converse,  29. 

Konearawneh,  the  Flying  Heads, 
79-81. 

Lacrosse,  origin  of  game,  145-48. 
La  Forte,  Daniel,  portrait,  25. 
League  of  the  Iroquois,  118,  129. 
Legends  and  traditions,  8-9. 


Lightning  struck  trees,  40. 

Listeners,  45. 

Little     Water     Medicine     Society, 

149-83. 
Lodge    dance   of    the   Eagles,    draw- 
ing, 71- 

Masks,  74-78;  representing  Ganusk- 
wa,  drawing,  TJ;  representing 
Spirit   of    the   Harvest,    drawing, 

74- 
]\Iaxwell,     Alexander,     biography, 

14-15- 

]\Iaxwell,  Guy,  15. 

}ilaxwell,  Thomas,  15-16. 

Medicine  Lodge,  134,   176-83. 

Medicine  masks,  78- 

Medicine  rattle  presented  to  Mrs 
Converse,  illus.,  164. 

Medicine  society,  149-83. 

Milky  Way,  56-57- 

Mohawk  medicine  woman,  illus., 
179. 

Alohawks,  first  settlement,  128: 
sachemships,  129;  left  the  league, 
129;  announced  exclusive  proprie- 
torship of  their  own  lands,  139. 

Moon,  34;  new,  48. 

iMountpleasant,  j\Irs  Caroline,  17. 

]\Iyth-dwarf   People,    101-7. 

]\Iythology  of  Iroquois,  how  differ- 
ing from  that  of  other  races,  10. 

Myths,  similarity  among  peoples 
widely  separated,  9. 

Naming  the  winds,  38-39- 
Xegahnegahah,  134. 
Negarnagarah,   176. 
Negarnagarah  Society,  171. 
Neoga.  the  Fawn,  38. 
Niganigaah,   156. 
Night,  48. 

Nondowatgaah,  184-85. 
Nosgwais,  the  Frog,  118-23. 
Notwaishagowane,  z^- 
Nukdago,   118. 
Nundawa,   112. 
Nyagwaih,  the  Bear,  123-24. 
Nyagwaih,   the   Celestial   Bear,   57- 

59- 


194 


NEW    YORK    STATE    MUSEUM 


Oagwent,  evil  soul's  road,  56. 

Ochdoah,  the  Bat,  82. 

Odjesodah,  Dancing  Stars,  53-54. 

Oganyoda,  Rainbow,  47-48. 

Ogashah,  89. 

Ogonesas,    108. 

Ohdanwas  of  the  uiiderearth  shad- 
ows,   lOI. 

Ohdowas,  104. 

Ohgiwe,   Death   dance,   84. 

Ohsweda,  Spirit  of  the  Spruce  Tree, 
81. 

Oil   Spring   Reservation,   size,    130. 

Ojeanehdoh,  the  Sky  Elk,  60-63. 

Onatah,  Spirit  of  the  Corn,  63-66.  ■ 

Oneidas,  first  settlement,  128; 
sachemships,  129;  no  reservation, 
130;   separated  from   Onondagas, 

139- 

Ongwiias,  43. 

Oniahrikowa,  43. 

Onondagas,  128;  first  settlement, 
128;  sachemships,  129;  tribal  law 
continued  among,  129;  reserva- 
tion, size,  130;  separated  from 
Oneidas,   139. 

Osaistowane,  43. 

Osehadagaar,  the   Dew  Eagle,  45- 

47- 
Oshadagea,  45. 
Osoah,  the  Tall  Pine,  54-56. 
Oswinedon,   Spirit  of  Warmth,  96. 
Ottotarho,  the  Tangled,  117-18. 
Ottwaisha,  the  Soul,  93-96. 
Oyandone,  the  Moose,  38. 

Parker,   A.   C,   Neh    Honohtcinoh- 

gah,  the  Guardians  of  the  Little 

Waters,   149-76. 
Parker,  Gen.  Ely  S.,  16;  death,  26; 

letter  to  Mrs  Converse,  26. 
Pine,   spirit  of,   54-56. 
Pleasant  Valley  Lodge,  22. 
Pleiades,   myth,   54. 
Presedentia  belt,    119. 
Pygmy   Society,   102;   in   Dark  dance 

ceremony,  drawing,  103. 

Rabbit,  white,  84-87. 
Rainbow,  48. 


Rainbow  and  the  Serpent,  47-48. 
Ransom   belt,   133. 
Rattlesnake  tribe,  origin  of,  1 10-12. 
Religious  conceptions  of  Iroquois, 

131- 
Religious    feasts,    134. 
Robin,   the,    107-10. 
Rock,   spirit  of,   66-69. 

Sachemships,  created  at  the  insti- 
tution of  the  Hodenosaunee,  129. 

Sagodaoh,  the  Hunter  Vulture,  69- 
72. 

St  Regis  Indians,  adoption,  129; 
tribal  law  continued  among,  129; 
reservation,  size,   130. 

Saistahgowa,  47-48. 

Saistahonoh,  Snake  people.  III. 

Salamanca  Senecas,  abandoned  the 
tribal  law,  129. 

Sandy,  Chief  John,  portrait,  21. 

Secret  Medicine  Society,  22,  149. 

Secret  societies,  134. 

Segoiewatha,  32. 

Seneca   fiute,   drawing,  83. 

Seneca   Medicine  Lodge,  176-83. 

Senecas,  union  with  Cayugas,  128; 
an  independent  nation,  128; 
sachemships,  129;  clans,  130;  sep- 
arated from  Cayugas,  139. 

Senecas,  Allegany,  reservation,  130. 

Senecas,  Cattaraugus,  reservation, 
130. 

Senecas,  Cattaraugus  and  Sal- 
manca,  abandoned  tribal  law,  129. 

Senecas,  Tonawanda,  reservation, 
130;  tribal  law  continued  among, 
129. 

Seoh,  Night.  48. 

Serpent,  horned,  42-45;  drawing, 
44. 

Serpent,   two-headed,    1 12-14. 

Serpent  and  the  Rainbow,  47-48. 

Sgahahsowah,  the  Witch  Hawk, 
89-92. 

Shagodiowengowa,  Whirlwind.   36. 

Shogwayahdihsatoh,  He  Who 
Created  Us,  32. 

Skahaiwe,  Indian  Summer,  48-51. 

Sky  Elk,  60. 
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Sky  Witches,  53-54- 

Sky  Woman,   31,  33-34- 

Snake  people,   ill. 

Society  of  Mystic  Animals,  22. 

Society  of  the  Men  Who  Move 
Spirits,    171-76. 

Soikadakwa  Dondinionnio,  moon 
thanksgiving,  34. 

Sondowekowa,  51. 

Sosondowa,  great  darkness,  35. 

Sosondowah,  the  Hunter,  60. 

Soul,  the,  93-96. 

Spring,  96-101. 

Spruce   tree,   spirit  of,  81. 

Squash,  spirit  of,  185-86. 

Squirrel,  flying,  118-23. 

Star  Belt  of  Gadowaas,  56-57- 

Star  Woman,  60. 

Stone  Giants,  74^78,  185. 

Stone  Throwers,  loi. 

Story-telling  customs  of  the  Iro- 
quois,  lO-ii. 

Strawberry   plant,    105-6. 

Sun,  34,  45. 

Sun,  Moon  and  Stars,  34-35. 

Tahahiawagon,     Upholder     of    the 

Heavens,  74. 
Tahamcnt,      an      Algonquin      chief, 

drawing,  126. 
Tall  Pine,  54-56. 
Tasewayaee,  Honest  Trader,  15. 
Tawehskahsoohnyk,  Made  of  Flint, 

34- 

Tawiscara,   Dark   One,   34. 

Tehdooh,  the  Woodchuck,  118-23. 

Thaniodooh,  32. 

Thonasowah,  19. 

Thunder,  spirit  of,  39-42,  45,  47,  48. 

Thunder  Bird,  47. 

Thunder  Boy,  42-45. 

Thunder  medicine,  40. 

Toandoah,  Inventor,  19. 

Tododaho,   117,   139. 

Tonawanda  Senecas,  tribal  law 
continued  among,  129;  reserva- 
tion, size,  130. 


Tondaycnt,  84-87. 

Tonodooo,  the  Supreme  Ruler, 
Z2,   112-14. 

Totadaho  belt,  drawing,   119. 

Towiissas,  64. 

Trades  and  professions  of  Iro- 
quois, 131. 

Traditions  differ  from  legends,  9. 

Tsehsehhowhhoohnyk,  ^lan  ^Madt- 
of  Fire,  34. 

Tugawane,  57. 

Turtle,  31,  2>:i- 

Turtle  shell  rattle,  drawing,  80. 

Tuscaroras,  reservation,  size,  130; 
included    in   census    enumeration, 

131- 
Twelve  warriors,  84-S7. 

Underearth  myths,  104-5. 

Wampum,  legendary  origin  of,  187- 

90. 
Wampum  belts,  138-45;  passed  into 

keeping  of  the  State  ^Museum.  27, 

140;    commemorating    Ottotarho, 

118;  ransom  belt,  133. 
Wannutha,   124-27. 
Whirlwind,  36. 
Winds,  naming,  38-39- 
Winds,    spirit    of.   36-38,   45,  47,   48, 

63- 

Wing  or  Dust  Fan,  illlus.,  141. 

Winter,  48,  96-101. 

Witch   Bear  Woman,  89-92. 

Witch  Hawk,  89-92. 

Witch    Water    Gr.ll.    87-89- 

Woman's  rights  among  the  Iro- 
quois,  133,   135-38. 

Woodchuck,  how  he  lost  his  appe- 
tite,  118-23. 

Yaiewanoh,      She     Who     Watches 

Over  Us,  14,  22,  24. 
Yaogah,  the  Bear,  38. 
Yeihdos,  22. 
Yotdondakgoh,   T04. 
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